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PREFACE 

I N authorizing tlie preparation of this work the Delegates of the Oxford 
University Press had foremost in mind the need to provide a basic book of 
reference for school libraries. In form it was to be a genuine encyclopaedia, 
in treatment and vocabulary suitable for the young reader. To many chil- 
dren (and indeed to many adults) reading is not a natural activity: they do 
not turn to books for their own sake. But they can be trained to go to books 
for information which they want for some particular purpose — and thus, very 
often, to form a habit which will be of lifelong value. Their capacity to read 
continuously for any length of time being limited, they can absorb knowledge 
better if they get it in small quantities : therefore they will often read reference 
books wlien they may reject the reading of more extended matter. Again, 
it is probably true to say of such readers that their approach is from the 
particular to the general, and from the application to the principle, rather 
than the reverse, that their main interest is in the modern world around 
them, and that since they are not very good at conceiving things outside 
their own experience, their capacity for grasping abstract ideas is limited. 
On the other hand, once their interest is aroused, they will often pursue a 
subject to remarkable lengths, so long as its development is logical and the 
treatment avoids dullness. 

But such generalizations can easily be overdone ; many children using the 
books will not be of this type. Moreover, it was evident from the first that 
a project involving so great an amount of work, however exactly it might 
meet its principal mark, would be fully justified only if it could be of service 
to a far \vider circle of readers. Even for the age-group first in mind, any- 
thing like ‘writing down to children’ must plainly be taboo — but clear exposi- 
tion and simple language are no bad qu^ties in wTiting for any audience. 
Here, then, it seemed was the opportunity to provide a work of reference 
suitable for many readers to whom the large, standard encyclopaedias are 
too hea\y and technical, and the popular alternatives for the most part 
neither sufficiently complete nor authoritative. The fact that the plan 
allowed for an exceptionally large proportion of illustrations to text (between 
one-quarter and one-third of the total space) is an advantage to any reader, 
since pictures may, in many instances, save whole paragraphs of involved 
explanation. With these secondary aims well in mind, then, the General 
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Editors have ventured to hope that the encyclopaedia may find usefulness 
not onl) among certain younger children, but also among older students in 
clubs hbraries, and Young People’s Colleges, and even to no small extent 
among their parents and other adults who may wish for a simple approach 
to some unfamiliar or forgotten subject 

|BCOPE AND EMPHASIS Withm certain limits the oxford junior ency- 
clopaedia purports to be reasonably comprehensive, though (in common 
with ail general encyclopaedias) not exhaustive Chief among these limits is 
that matter already easily available in school text books is included only so 
far as its presence is necessary for the proper understanding of the subject 
unch r discussion Thus, although an immense field of history is surveyed, it 
will be found mainly under headings dealing with its effects, or in the bio 
graphics of those who lived to make it Purely technical or scientific subjects, 
also are omitted except when they have some general interest In natural 
lustoiy and kindled studies the immense variety of forms necessarily led at 
times either to their treatment by groups or to their omission on purely 
arbitrary decisions as to which species would, in all probability, never be 
looked for, or because there was nothing particularly interesting to say of 
them In point of general balance the stress is laid rather on the modern 
svorld though due space is given to the factors which have shaped it, no less 
than to those which are changing it 

ARRANGEMENT The encjclopacdia is planned to consist of twelve 
volumes Each is arranged alphabetically within itself, and each deals with 
a particular range of related subjects Within its terms of reference, then, 
each volume is virtually self contained, and, owing to the great number of 
single line cross references, can well be used alone This arrangement, which 
has several incidental advantages (as of production, in difficult times, and of 
prompt revision later), arose mainly from one consideration If articles were 
to be kept really short — and, in fact, few approach and almost none exceeds 
2,000 words — manv subjects could be dealt with comprehensively only by 
referring the reader to other relevant articles — itself a desirable thing to do 
It was clearly preferable for these to be under his hand, rather than be dis 
persed through any of the twelve volumes at the caprice of the alphabet 
This the present arrangement adueves to a great extent If it has led to a 
small amount of overlapping, that again is not without its advantages 
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Cross-references, then, play an indispensable part in the make-up of the 
encyclopaedia. They are of two kinds: references in the text to further 
articles amplifying- the particular point under revie\v, and references at the 
end of an article to others taking the whole subject farther. Therefore, a 
reader looking up any wide subject, such as astronomy, and following up 
its cross-references either in the text or at the end of the article, can discover 
under what main headwords the subject is treated. These, again, will refer 
him to any subsidiaiy articles, as also, in many cases, to those of a comple- 
mentary nature. Thus he may be guided either from the general to the 
particular or vice versa. It is believed that the titles of the twelve volumes 
(sec p. xii), in conjunction with their sub-titles, will usually lead the reader 
straight to the volume containing the information he wants. In selecting 
headwords, the rules generally followed have been to prefer the familiar, or 
even the colloquial, reserving the technical alternative for a single-line entry, 
and to group narrow subjects under a headword of wider scope. Thus, for 
HUMIDITY, sec WATER VAPOUR; for PAMPAS Or SAVANNAH, SCC GRASSLANDS; for 
GOBI DESERT, SCC DESERTS; and for MARS, SCC PLANETS, Section 3. 

L. E. S., G. M. B. 

oxrouD, 1949 
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GENERAL INDEX VOLUME 

Co\ cFJng entires in all 12 volumes 




HOW TO USE THIS BOOK 

T his volume is one of twelve, each on a separate subject, the whole 
set forming ^^•hat is called an encyclopaedia, or ^vo^k from which you 
can find out almost anything you want to know. (The word comes origin- 
ally from the Greek enkuklios, circular or complete, and paideia, education.) 
Each of the twelve volumes is arranged alphabetically within itself, as twelve 
dictionaries would be. 

The diflercncc between a dictionaiy and an encyclopaedia is that while the 
first gives you no more than the meanings and derivations of words, the 
second tells you a very great deal more about their subjects. For instance, 
from a dictionar)' you could learn that a hail-stone is a pellet of frozen 
water, and little more; but an encyclopaedia will tell you how and why 
hail-stoncs arc built up in layers, like an onion, that sometimes insects are 
found frozen inside them — and many other things about them. Then a dic- 
tionary contains nearly every word in the language; but an encyclopaedia 
' deals only with words and subjects about which there is something interesting 
to be said, beyond their bare meanings. So you should not expect to find 
every word in an encyclopaedia — every subject is there, but not every word. 

To find any subject, you have first to decide in which of the twelve 
volumes it comes. Each of these has a title as well as a number, and also a 
list of general subjects to make the title clearer. All these are set out in the 
Plan of Volumes on the opposite page. Very often you wdll be able to tell 
from the title alone which volume contains the information you need; but 
if not, the list of sub-headings on the plan opposite will help to direct you. 
For example, if you want to find out about an animal or plant, you would 
look it up in Volume II, Natural History; but if you wanted to know how 
that animal or plant is used in sometliing like farming, fishing, or trapping, 
you would find it in Volume VI. If your subject were something in nature 
that docs not have life — such as the sun, or a particular country or river, or a 
kind of stone — ^),’ou would find it in Volume III, with tides, earthquakes, the 
weather, and many other things. Matters connected with communication of 
any kind of people, or goods, or even of ideas — are in Volume IV. So you 
would look there for languages, and printing, and broadcasting, as well as for 
ships, and trains, and roads. But if it is the engineering side of any of these 
things that interests you, Volume VIII, Engineering, is the place to try. 
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HOW TO USE THIS BOOK 
Business and trade are in Volume VII; and how we are governed and 
protected by the State, the law, and the armed forces is in Volume X. All 
imds of sport and games, as well as hobbies and more important crafts, are 
in Volume IX; and Volume XI deals with almost everything connected with 
our homes, from the building and furnishing of the house to the clothes and 
health of those who live in it. The titles of Volumes V and XII, Great Lives 
and The Arts, explain themselves; and a rather fuller account of the volume 
you are reading now is given on page xv. 

To hnd your subject in the volume, think of its ordinary name, and then 
look it up just as though you were using a dictionary — the As on the first page 
.Old the Zs (if there are any) on the last. If you cannot find it, try a more 
^eneral word. For instance, if you want to read about Samoa, the South Sea 
idand, and cannot find it under its name (as you cannot), try either pacific 
ISLANDS or SOUTH SEA ISLANDS — either of which will lead you to it. As you read 
any article, you will probably come across the titles of other articles in some 
way connected with what you are reading. You will know that they are 
titles of other articles because they will be printed in capital letters. Either 
they will be followed by (q.v.) in brackets (this is short for the Latin quod vide^ 
and means ‘which see’), or else they themselves will be in brackets, with the 
uord stt in front of them. You can look up these other articles at once if you 
want to know more about the particular point dealt with, or you can save 
them up until you have finished the article you are reading. At the end of any 
aiticle you may find the words ‘See also’, followed by one or more titles in 
small capital letters. If you look these titles up, they will tell you still more 
about tl\e subject that iute.res.ts yuu. These last ‘e.rosS'Tefeieue.es* are very 
useful if you want to look up a particularly wide subject (such as geologV 
or weather), because they show you at once the titles of all the main articled 
dealing with it. You can then decide for yourself \vhich to read. 



WHAT YOU WILL FIND IN THIS VOLUME 

THIS VOLUME IS ABOUT THE UNIVERSE, THE VAST BACKGROUND AGAINST WHICH 
LIVING THINGS OF EVERY KIND PLAY THEIR PARTS 

THE HEAVENS. You can read of the unimaginable^ expanses of space, 
and of the diflcrcnt heavenly bodies scattered about in it — nebulae, stars, 
SUNS, and planets, all held in their courses by the power of gravitation — 
and of those far smaller objects ivhich we see as shooting stars or meteors. 
You can read of the almost incredible amount of knowledge as to their 
natures, positions, and movements possessed by astronomy, knowledge won 
by the patient obser\'ations and calculations of star-watchers since long 
before the earliest page of written history. 

THE EARTH. To a great extent the story of our own Earth is told in the 
rocks that make up its crust — just as the story of the living things on and 
under its surface is to a great extent told by the fossils found in the rocks. 
In this volume, then, you will find something of what geology can teach of 
the vast movements of the Earth’s crust that have resulted in mountain 
building and continental drift, of the wearing away or denudation of 
its surface by wind and water, frost and ice (in the form of glaciers). Here 
arc described, too, the minerals composing the rocks, and the metal ores 
and precious stones so prized by man. You can read of earthquakes and 
volcanoes, coral islands and caves, quicksands and avalanches, mirages, 
iumnboivs, and the beautiful aurora borealis. If you wish to learn about 
weather forecasting, you will find an article here, and others dealing 
with such kindred matters as wnds and clouds, rain, fog and snow, 
thunderstorms, and even tornadoes. 

COUNTRIES AND TOWNS. The Earth’s surface is divided up to some 
extent b)' natural features such as oceans, rr^ers, deserts, and mountain 
rangp. But man himself has divided it further into countries, states, and 
provinces. You will find articles about these, describing the type of country 
found in each, the gldiate, the vegetation, and the main products. The 
principal towns are ^ven separate articles, outlining their histor)'', their 
environment, and their circimistances to-day. 

EXPLAINING THE UNIVERSE. To help you to a fuller understanding 
0i much 01 the above, you will find articles on such things as sound, heat, 
and MOTio.N. You can read, too, in radiation of those waves through space 
which reach us in such different forms as X-ra)^, wireless svaves, radiant 
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heatj and light. And here you will be treading very newly explored ground : 
for within our own century science has moved farther towards a truer under- 
standing of MATTER and the forces' affecting it than in all the centuries before. 
Reading on, then, you will find articles outlining the newer views on the 
ATOM, with their far-reaching effects on our understanding of chemistry, 
ELECTRICITY, and much else. Finally, you can read how the theory of 
RELATn^iTY has upset all our previous views on space and time. 

The words in (apitali are the headirigs of some of ihe general articles. 
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ABYSSINIA (CtuiOpia). This country' forms 
pai t of t!ic cast liorn of Africa {sec Map, p. 5). It 
iins \cry strong natural defences, for it lies on a 
gigantic plateau which rises in some places almost 
sheer for as much as 0,ooo feet above the 
surronmling connin’. Here and there the cliff 
edge of the plateau has been cut by watercourses, 
wliich arc filled by torrents in die rainy seasons, 
but aic completely dry at odicr times. For hun- 
dreds of years these svaterrourses were the only 
roads linking Abyssinia with the outer -world. 

Gaunt stony mountain ranges rise steeply 
above the Aby,ssinian plateau, and much of this 
barren, mountainous land is still largely un- 
explored. The plateau is cut by rift-valleys, 
some of svhich arc thousands of feet deep, some 
fertile and many miles in c.\tcnt, and othci-s short 
and only a few liundrcd feet wide. In the centre 
of the country aic the amh/is — curiously shaped 
conical hills which look as if they had had their 
tops cut off. Fiom a distance they appear to be 
enoimous forts, and many of them have, in fact, 
been made into forts or prisons. In the north 
and centml highlands there arc large stretches 
of country’ with coarse gr.ass and occasional 
thickets and thorn trees. In the south-west there 
arc magnifirent forests. 

.As the whole country slopes down slightly to 
the west, most of the rivera flow into the Nile 
\allcy. In the north the River Takazzi flows 
for jjarl of its course in a great ravine 7,000 
feet deep, and eventually joins the Nile. The 
innvt important river, the Blue Nile or .Abai, 
flows nortli-west out of Lake Tana and joins the 
White Nile at Kh.irtoum (see Nile). The only 
two rivers which run cast lose tlicmsclvcs in the 
c0.ast.1l deserts and never reach the sea. 

In most of .Abyssinia there arc clearly defined 
raisiy seasons. In Fcbniary’ and March come 
the ‘little raitis’, and from the middle of June to 
tlic middle of September arc the ‘great rains’. 
Until all-weather roads were built bv the 

tsu i 


Italians during their period of occupation, trad- 
ing had to stop during these months. Transport 
was carried on entirely’ by pack-animals, who 
followed paths along the dry’ beds of svater- 
courscs; but w'hen the w'et seasons turned these 
into ibaming rivers — tlic Takazzi rises as much 
as 70 feet in the rains — movement was no longer 
possible. Temperature depends on altitude. The 
Danakil Desert is below the level of the Red Sea, 
and is very, very' hot, whereas some of the moun- 
tain peaks have perpetual snow. On most of the 
plateau the temperature is like that of a very 
hot English summer day’, though the nights are 
bitterly cold. 

Much of Abyssinia is very fertile, and in some 
parts there are two crops a y'car. Agriculture, 
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however, is primitive The land is merely 
scratched by a long pole with two prongs, drawn 

oxen and the grain is threshed by men with 
flails One of the most important products is 
coffee — which got its name from the Kafia pro 
\ince in tlie south from where it originally 
came Cattle, generally of the small zebu type 
with a hump between their shoulders are bred 
m the highlands Wild animals used to be very 
common, but are facing wiped out by modem 
weapons Afew lions are stdl to be found m the 
west and antelopes packs ofmonkeys, and birds 
ivith most brilliant plumage live in the remoter 
districts 

Gold is found in ilic south west of Abyssinia — 
in is probable tbatKing Solomon obtained 

gold for his temple from the gold mines of 
this distnct Iron, saltpetre, sulphur, and plati- 
num are also to be found It is very hkely that 
much more mineral ■wealth yet remains lo be 
exploited 

Except for Addis Ababa the capital, Hatar, 
and Diredawa there are no tow ns of any size in 
Abyssinia Addis Ababa is situated 8,000 feet 
above sea level on the southern slopes of the 
Cntoto mountains It is the centre of trade, as 
well as the seat of the government, and has a 
population of about 300 000 The Gebbi> or 
Imperial Palace, is a rambling collection of 
buildings, but the Emperor now lives in a 
modern dwelling Between the two World 
Wars many modem government buildings, 
shops, and offices were built principally round 
the large central market place 

See also Vol I Abyssinians 

ADELAIDE South Austraba was founded in 
1836 by a company which set out to show how 
systematic colonization should be carried out 
The Sur\e>or General, Colonel William Light, 
himself chose the site of the capital, Adelaide, 
a few miles inland on the River Torrens, with 
a range of mountains forming a background to 
the aty Colonel Light also drew up the plan 
of the towTi — and Adelaide is one of the meet 
attractively laid out towns m the world The 
mam part of the town is square in plan, with 
vnde streets lined with trees, and it is surrounded 
by a belt of parklands before the suburbs begin 
Adelaide has a good University, and so many 
fine churches that it is sometimes called “The 
City of Churches’ At vveek-ends and for holidays 
during the hot summer the people of Adelaide 


go either up to the mountains or to the sea, only 
eight miles away 

Adelaide is the centre of a pastoral and agri 
cultural state, and owes its wealth to the land 
Unlike those of other states, its early settlers 
were keenly interested in political theory and 
self government, and Adelaide was in 1840 the 
first Australian city to receive a municipal con 
stitution The gold rush of the 1850’s passed by 
South Australia, but in the period following 
Adelaide grew into a leisurely and digmfied 
aty, and has now about 400,000 inhabitants 
More recently, a number of industries have been 
established in the neighbourhood, and have 
expanded rapidly 

ADRIATIC SEA, see Mediterranean Sea 

AEGEAN SEA, see Greece 

AFGHANISTAN, This country, roughly the 
size of France, is composed of mountains (and 
since the felling of the forests) and of high plains 
that are almost deserts It is bounded on the 
west by Persia, on the north by the U S S R , 
on the north and east by the great Himala'VA 
Mountains (q v ) and the mountainous country 
of north western Pakistan which stretches south 
into the wild country of Baluchistan {see Map, 
p 22g) Kabul the capital, lies about 7,000 
feet above sea level 

The climate is very dry in summer — the whole 
country is scorched and frequently sw ept by dust 
storms— while in winter a great part of it is under 
snow In spring, after the thaw and rains, grass 
and flowers appear everywhere, and there is 
grazing for the huge flocks of sheep kept by the 
nomad herdsmen But the heat soon bums the 
mountains dry again, tunung their great shoul 
ders and peaks yellow, parchment, pink, and 
dull copper green, according to their geological 
structure, and dnving herdsmen into the valleys 
or watered plains of Pakistan to find pasture 
Though the towering range of the Hindu Kush 
makes a barrier between cast and west, the 
only practicable overland route to India crosses 
Afghanistan This fact, together with the wild 
ness of the country and the extremes of climate, 
has moulded the people and their history [see 
Afghans, Vol I) 

The soil « naturally nch, and where streams 
and irrigation make cultivation possible, wheat, 
ncc, barley, beans, maize, millet, and tobacco 
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are giown — and, more recently, cotton and 
sugar. On the dry lower mountain slopes in the 
south-west, wild olives and pistachio nuts grow 
well. Melons, mulberries, grapes, apples, pears, 
quinces, apricots, plums, chcnics, and almonds 
arc the staple food for the peasants during the 
.summer, and some of these fruits arc dried in 
the sun and used to balance the winter diet of 
mutton, bread, and green lea, varied by savourj' 
rice dishes for those who can aflbrd them. With 
the completion of large irrigation schemes, made 
possible by American-built dams forming valley 
lakes, more land will be cultivated. Nuts and 
fruit to the value of some ,^50,000 annually are 
exported, principally to India. Raw sugar and 
cotton iLscd to be sent to the U.S.S.R.; but now 
sugar-refineries and cotton factories are being 
established in Afghanistan. 

There is no raihs’ay in Afghanistan ; but trans- 
port is gradually becoming quicker, as better 
and more numerous roods arc completed, allow- 
ing moior-lorrics to replace camel caravans. It 
is, however, largely because of uneconomic trans- 
port that the coal in tlic Bamian district, the oil 
round Herat, and the iron, copper, and lead in 
the north arc not worked. The Lapis Lazuli 
(q.v.) mines, famous throughout histor)-, are a 
goveniment monopoly. So, too, is the most 
lucrative of Afghan exports, that of Raraculi 
lambskins, the sale of wliich has produced as 


much as one million pounds per year. Until 
quite recently, many different kinds of money 
were used by the various tribes in Afghanistan ; 
but as trade w-ith other countries developed, it 
tvas found necessary to regularize the Afghan 
money s^'stem, and the National Bank was 
founded in 1933. 

AFRICA. This is the second largest continent, 
and is about three times the size of Europe. 
Except for the Nile valley and the Mediter- 
ranean coast, Africa was the last continent to 
be explored by Europeans, being knowm for long 
as the ‘Dark Continent’, a place of myster}'^, 
inhabited by savage natives. Settlements had 
been made in South Africa since the 17th cen- 
tury by the Dutch; but tliere had been little 
penetration into the interior of the country 
because of the dense forests, swampy jungle- 
covered plains, or uninhabitable deserts w'hich 
ran right down to the coast. The coasts in 
places arc so unhealthy that they arc unsuitable 
for permanent settlement by Europeans — for 
instance, the Gold Coast on the west was for 
long known as the ‘Wliite Man’s Grav'c’. 
During the i8th and early 19th centuries Euro- 
pean trade witli the Far East was so prosperous 
that traders — with the exception of those in 
scarcli of slaves — w'ere not interested in over- 
coming the difficulties of penetrating Africa. 
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AFRICA ® 

Zambezi and Limpopo and the •v^«h\ard-flow- 
ing Orange River (which, ho\vever, is dry m 
Ju!>) The highest plateau, or High Veld, was 
first settled by the Dutch, who developed cattle 
and sheep rearing on the dry grassland of the 
-ast AgncuJmrc is haaardous, as there is httlc 
rain but maize is an important crop In the 
west is the very dry Kalahari Desert 

Farih-r south there is more rain, especially 
near the coast In iNatal and Portuguese East 
'Africa (Mozambique) sugar, tropical fruits, and 
cittlc are the chief products Mediterranean 
fruus are grown in Cape Province 

The chief wealth of southern Afnca is its 
m crah The gold and diamond mines of the 
(Dringe Tree State and the Transvaal were the 
first source of wealth, and arc still very im|>or- 
tant Copper has been developed m Northern 
Rhodesia (q v ) and coal in Natal 

Sec sbo Vol I Neoro AmicAhs, South Africans, 
Cast Africans, Abyssimans, Eoyrtians, Saharan 
Peoples. 

AGATE IS a form of the variety of quartz called 
chalcedony All agate is striped, though not 
always distinctly sometimes the bands are 
straight, sometimes wavy, sometimes zigzag, 
usually they are parallel to one another, always 
they are concentric Agate was usually form^ 
in the steam cavities to be found in the lavas of 
\ olcanic rock, and the shape of the bands de> 
pends on that of the cavity 

Bhck and tvhite banded agate is called ‘onyx’ , 
brown and white, ‘sardonyx’, while red and 
wliite is called ‘cornelian’ or ‘carnelian’ Greys, 
creams and ycl\m« are also found Slues and 
greens arc rarcr^ though these colours arc often 
made artificially by staining and heating the 
stone The black and wlute bands of onyx can 
be made more \ivid by a process in which they 
are steeped m honey, washed, and then steeped 
in sulphunc acid, so that the honey is converted 
to carbon 

The best agates come from Brazil and Uni* 
guiy India and Germany are other sources, 
and in Scotland agates arc found in the lavas of 
those hills of the midland belt ivhich arc volcanic 
m ongm 

See abo Minerals, Colour Plate opp p 288 
AIR, s(e Atmospiu:re 

ALABAMA, see Untted States of Asieiuca 


ALABASTER) see Minerals, Section 6. 

ALASKA. This extreme north western penin- 
sula of North Asierica (q v ) has been United 
States territory since 1867 In that year it was 
bought from Russia, which had earned on a pre- 
carious but on the whole very profitablcfur trade 
on its mainland and islands for well over a cen- 
tury So little did the two nations appreciate its 
xalue that it changed hands for less than two mil- 
lion pounds Even then it was long known to the 
Amencans as ‘Seward’s Folly’, after President 
Lincoln’s famous Secretary of State who was 
responsible for its purchase, but, before the end 
of the century, the wisdom of his action -was 
doubted by no one Alaska had become a land 
of adventure, romance, and nches, which the 
government could not neglect In 1884 it was 
given its first regular government, in 1906 it sent 
addegate to Congress, and in igiz it was repre- 
sented in the Senate and House of Represen- 
tatives hke the other American states 
The terntory of Alaska includes a vast num- 
ber of islands, the best known of which are the 
Aleutian Islands (q v ) and the Alexander 
Archipelago Its total area u more than five 
times that of Great Britain, but whereas Great 
Bntain has a population of some forty-five 
milUons, Alaska has only 73,000 Mountains 
occupy about two fifths of its area, there are 
large stretches of forest, and the chmate is too 
rigorous for agnculture ever to become really 
important Its mam wealth lies m its fisheries 
and minerals The rivers arc full of fish — salmon 
are found m almost unbelievable numbers, and 
more than half of the salmon production of the 
Ucuted Stated CQUies ftom Alaska I'a thjs. sux- 
rounding seas herring, cod, and other fish are 
caught in great quantities At Juneau, the 
capital, sardines are packed The seal industry 
IS still very important, though the yield of the 
banks has fallen alarmingly owing to bad 
management in the past The walrus and the 
sea otter are nearly extinct, and although ivhales 
are still hunted in the Benng Sea, they arc much 
less numerous than they once were, and the 
profit from their oil has fallen off to such an 
extent tliat it is difficult to justify the hazards 
ofhunling{«ff Whaling, Vol VI) 

The chief minerals are still gold and copper, 
although the Yukon and Nome goldfields ap- 
pear to be worked out The for trade is very 
important Alaska has many wnld fur bearing 
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anima]'! — black bears, grizzly bears, and polar 
hears; white foxes, blue foxes, and, more rarely, 
black and silver foxes; ermines, minks, and bea- 
vers {see Fur Hunting; Fur Farming, Vol. VI). 
Other animals are the grey wolf, from which 
sledge dogs have been bred, and the reindeer, 
which was introduced from Siberia to save the 
Indians from the starvation resulting from the 
dcstniction of the wild caribou. These reindeer 
have increased at such a rate that there is now 
a surplus to export to the U.S.A. 

A laig:c part of .Alaska is ver)' beautiful. There 
arc snow-capped peaks, lakes, glaciers, rocky 
idets, forests, and river scener>' of great variety 
and interest. Many of the highest mountains 
in North .America arc there, including Mt. 
McKinley (20,460 ft.), the highest of them all, 
and there arc active volcanoes. The most im- 
portant river is the A’ukon, which cuts the main 
peninsula almost in tAvo, but this is free from ice 
and nas igablc only for about four months in the 
ye.ar. Tiierc arc wide variations of climate. In 
the south it is generally mild and temperate; in 
the coastal areas of tlic north within the .Arctic 
Circle the winters arc vcr>* rigorous indeed. 


ALBANIA 

Tlie Bering Sea is almost always cos'crcd with 
cold fog. 

The population includes Eskimoes, Asierican 
Indians (qq.s'. Vol. I), and svhite people. Trans- 
port facilities have been developed during tlic 
present ccntur>% Railroads have been con- 
structed, the more important tOAvns are con- 
nected by cable and telegraph with Avestern 
U.S.A., mails are delivered regularly even be- 
yond the Arctic Circle, and a great higlnvay, 
the Alcan or Alaskan JHighway (q.v. Vol. IV), 
over 1,600 miles long, brings the territory into 
direct communication with the rest of America. 
The Alaskan Highway is part of a great Ameri- 
can highway, rapidly approaching completion, 
Avhich is designed to connect North, Central, and 
South America. 

ALBANIA. Tliis little republic, which has 
hardly more than a million inhabitants, lies 
along the shores of the Adriatic Sea, Avith Yugo- 
slavia to tlie north and north-east, and Greece 
to the south-east and south {see Map, p. 160). 
The country mainly consists of the southern part 
of the Dinaric Alps, Avhich lie rather farther 
back from the coast than they do in Yugoslavia. 
Along the coast is a long plain of flat and rather 
marshy country, Avhich has a Mediterranean cli- 
mate, and grows such crops as cereals, grapes, 
olives, and citrus fruits. 

Inland there arc rugged mountains and hills, 
SAAift-flowing rivers, none of Avhich is navigable, 
high platcaiLX, and fertile valleys and plains. 
Tlie rivers, Avith one exception, all flow cast to 
Avest, and arc fed by numerous mountain tor- 
rents and streams Avhich, during the summer 
months, are stony tracks, often of considerable 
Avidth. On the northern and south-eastern fron- 
tiers arc three big lakes. Lake Scutari in the 
north and Lakes Okhrid and Prespa in the south. 
The hills arc covered Avith Ioav oak scrub, and 
most of the fcAV trees arc heaAuly pollarded for 
fire-Avood. Big forests of beech and oak arc 
found only in the remote mountains, Avhere they 
haA'C survived because of the difficulty of trans- 
porting the timber. The centre of Albania is 
rich in Avalnut, SAveet chestnut, and almond 
trees. The Avinter climate in the mountainous 
districts, especially in the nortli, is very cold 
Aiitli much snoAV. On the coast the Avintcr is 
fairly short and much less severe. In the summer 
the temperature is sometimes as high as 1 10° F. 
Tlic Sirocco Avind (q m .) , bearing sand dust from 
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^Va« the occupying Italian armies opened up 
the country with some good roads and badges, 
and built embankments m preparauon for a 
new raihray bne to run from Durazzo to Elbasan 
m the centre of the country But much of the 
country is still inaccessible by anything except 
mountain paths 

Durazzo the largest port and former capital 
has a \cr\ ancient history Connthian colonists 
founded a town on this site in 621 bc In 
Roman times it was a town of far greater im- 
portance thin It IS now, being the starting point 
of the importmt route across the Balkans It his 
many ancient rums to show Tirana, notv the 
cipitil, lies about 20 miles inland from Durazzo 
One of its most interesting features is a fine old 
Turkish mosque Scutari (Skodra) on the south- 
east of Lake Scutari is a gram market totvn, also 
witli an old history and with old customs and 
superstitions, many of which have sumied 
Aboie the town stand the rums of the citadel 
which IS thought to have been built by the 
Venetians in the 15th century, dunng the time 
when the Venetian Empire extended nght down 
the Adriatic coast {lee Venice) There are 
several small mosques 'nth graceful minarets, 
and a modem Roman Catholic Cathedral In 
the south the port of Valona (Avlona), also a 
Roman town, has a good natur^ harbour and a 
big export trade of ivool and oil 

See also Vol 1 Aisanians 


occupit oiw Apirt from flour mills and small 
tictonn making tobicco, soap oliic-oil, and 
miciron there ire no industncs in Albania 
Mmos ill mimificiured goods are imported 
Tlic Albanians export to other Mediterranean 
countries their agncultural products, including 
wlieit oli\c-oil ch'*C 3 e, tobacco, wool, hides 
and hones In the highlinds tlic people arc 
mainl) pastoral Tlicrc ire many isolated vil 
lages, where cadi firmly grows in smill patches 
enough for its own needs, and keeps a few 
animils for meat, milk, wool, and tramport 
The Allnnnns breed aery strong, sure-footed 
horses aswdlasmany donkeys and the normal 
way oftraidlini in country dislncts is by horse 
or donkey Twre 11 a railway from Durazzo on 
the coist to the old capital TIrina The Romms 
built a roid from the Adnatic to ByTintium 
which started at Durazzo and nn past Tinna 
and Monastir in ^ugoslain to Silonika in 
Greece During the Iirst and Second World 


ALEUTIAN ISLANDS. Between Alaska in the 
north of Amenca and the pemnsula of Kam- 
chatka m the north ofRussia stretch the Aleutian 
Islands, like a scries of giant stepping stones, 
extending for a distance of over 1,000 miles {see 
Map, p 346) Many of the islands arc volcanic, 
and others are the remains of extinct volcanoes 
The largest island, Ummak, has two active vol- 
canoes There are also hot spnngs on some of 
the islands 

The spane population is engaged in fishing, 
scaling, and fox farming, the centre of the trade 
bemg at Unalaska Tlie importance of the 
islands, which belong to the USA, lies in their 
strategic position In time of 'var they can bc 
used as air bases — and were so used against 
Japan m the Second World War 

S«eabo Aiaika 

See also \ot VI Fur Iluimso, Fur Fatmsno 
ALEXANDRIA, see PcYrr 



ALGERIA. Morocco, Tu^^SIA (qq.v.), and 
Algeria form the Mcditeirancan part of the great 
<;trrtrh of French Nortli and ^Vcst Africa {sec 
Map, p. 5). Algciia,tvhich is a French possession 
(\^hcrcas Morocco and Tunisia arc protector- 
ates), is about ten times as big as Great Britain, 
and stretches southwards right across the Sahara 
Desert to the Sudan (q.v.). 

Xorthem Algeria is part of the Atlas Moun- 
tains— a complex system of mountain ranges, 
plateaux, and vallcj's, -which fills the north-west 
comer of Africa, running roughly parallel to tlic 
coast. A line of ranges, called Uic Tell Atlas, 
runs along the coast, rising in places steeply 
from the Alcditerranean. In the losv ground 
Mediterranean fmits, tobacco, cereals, early 
vegetables, and flowers for sccnt-mab'ng arc 
cultivated and exported. On the mountains 
there is still some forest-land with valuable tim- 
ber, such as coik oak and holm oak. South of 
the Tell Atlas runs a stretch of high plateaux, 
3.000 to .-jjOOO feet high, broken by rocky ridges 
and, towards the cast, muddy salt swamps which 
drj’ out in summer. Sheep arc pastured over the 
whole aica. Farther south runs a second line 
of Atlas Mountains, called the Saharan Atlas, 
with high, steep ranges and wide, diy plains. 
IVhercvcr thcie arc oases, palms and fruit-trees 
grow. 

To the cast the coastal mountains, tlie high 
plateaux, and the Saharan Atlas join in an aica 
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of high, steep mountains, narrow valley’s, pla- 
teaux, and plains. In tlie plains and xrider 
valleys many crops arc cultivated, and those 
plains which used to be salt lake beds, and arc 
still marshy in winter and spring, make good 
grazing ground. On the slopes of the mountains 
arc forests of cedar, cork oak, and Portuguese 
oak. Tlie south-eastern mountains arc still ver^’ 
wild — the ancient refuge and fortress of the 
Berber people who built their wllagcs on high, 
easily dcfcndablc positions, often only possible 
to approach by steps or even by ropes. The 
Berbers cultivate the deep valleys, and pasture 
their sheep (for most of them arc shcpheids) for 
parts of the year in the lands bordering the 
desert. On the Tunisian border, in the hilly, 
rather infertile country, arc deposits of iron ore 
and phosphates. 

South of the Atlas ranges stretches the great 
Sahara Desert (q.v.). In the south-east corner 
of Algeria the desolate high plateau-land of 
the Ahaggar is tlie home of the nomad camel- 
breeding people, the Tuareg (q.v. Vol. I). The 
camels of the Tuareg tribes can find sufBcicnt 
scrub and coarse grass on which to live. The 
cmtci-s and cones of old volcanoes rise in fan- 
tastic shapes above the dark basalt and granite 
of the plateaux, which are also cut by deep 
valleys, in parts ivcll watered enough to grow 
some vegetables and cereals. 

Algeria has several large towns, mostly on the 
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coast. Algiers, the capital, wth a populaUon of 
cner 310,000, is built on a hilly coast in terrace 
of uhite-waJled houses, climbing 1,000 feet in 
less than a mile from the quays to tlie old fortress- 
palace, the Kasbali. Many of the streets are in 
flights of steps, someumes so narrow that three 
people can barely \salk abreast The harbotirj 
once an Arab pirate base, is now a busj' modern 
port Oran, \wth a population of over 250,000, 
IS a commercial city and port, with fine modern 
business houses and an unmistakably French 
atmosphere Constantine, totvards the ^t and 
■■ome way inland, is more like an Arab city, and 
h b important markets for the local produce; 

' rule liiskra, reached nmv by railway firom 
OO'. trntine, has been for years a centre for the 
car won trade 
Sft tlsoArwcA 
SceaJviVol 1 Arabs. 

ALMANAC, see Calendar. 


ALPS. The Alpine range of mountains stretches 
m a crescent from the Gulf of Genoa to Vienna, 
a distance of nearly 600 miles {see Map, p. 160). 
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They arc part of the young fold mountain system 
of Europe, to which the Pyrenees (q.v.) to the 
west and the CARPATifiANS (q.v.) to the east also 
belong. 

The structure ofthe Alps is complex. During 
the Mid-Tertiary mountain-building period, 
perhaps some ten million years ago, a series of 
earth folds, called ‘nappes’, were thrown up to 
form mountains. The earth movements were so 
intense in places that the nappes lay on top of 
each other in an intricate pattern. Denudation 
(q.v.) has since worn away masses of the less 
resistant rocks, leaving a series of crystalline 
peaks. The present great height of the Alps is 
due to a vertical upward earth tnovement which 
took place before the Ice Age (q v.) and allowed 
the mountain summits to stand above the in- 
vading ice sheets. 

The Alpine scene, as wc now know it, did not 
take shape until after the Ice Age. The effect of 
snow and ice produced the sharp outlines and 
pyramidal shapes of such peaks as the Matter- 
horn. Glaciers cut out the valle>’s, blocking up 
some with debris so that lakes, like the Lake of 
Zurich in the north and Como in the south, 
formed behind the barriers. Gmciers (q.v.), 
such as the Aletsch Glacier, still occupy some of 
the higher valleys. Laycn of sheet ice protected 
the shoulders of the valleys, and to-day these 
are the grassy slopes called ‘Alpen’, which lie 
in the shadow of the high peaks and provide 
summer pasture for herds of dairy cows, 

Mont Blanc (15,78a feet), the Matterhorn 
(14,775 feet), and Jungfrau (13,670 feet) lie in 
the western part of the Alps, and it is chiefly to 
this region that tourists come to enjoy the moun- 
tain scenery and svintcr sports. Towards the 
east the Alps lessen in height. In Austria they 
are kno\vn as the Tyrolese Alps. 

Above 6,000 feet snow lies for six months in 
the year, and on the tops of the high peaks all 
the year round. In winter it is quite warm in the 
sUQ and the crisp dry air, but as soon as the 
sun sets the temperature falls suddenly. The 
sheltered valleys facing south arc well cultivated ; 
but in winter cold air from the mountains fills 
them, making them colder than the slopes above. 

Below the ‘Alpen’ pastures the valley sides 
are tiu<ily wooded ^vith conifers, and above the 
grass zone in sheltered places small hardy 
Alpine Plants (q.v. Vol II) are found. The 
shy little mountain Chamois (q.v. Vol. II) are 
now much less common than they vised to be. 



llic Alps arc crossed by ancient passes which, 
to-day, can^' motor roads and railway's. Tlic 
railways cross the highest part of the range in 
tunnels, such as the Mont Cenis, 7J miles long, 
and the Simplon and St. Gothard, each 12 miles 
long. Farther to the cast the Brenner Pass con- 
nects Italy with Austria. In Switzerland Moun- 
tain Raii.svays (q.v. Vol. IV) have been built 
to bring tourists to hotels far up in the moun- 
tains, and to carry slci-crs higher still. 

In addition to the tourist industry', forestry 
and daity’-farming occupy the Alpine people. In 
the southern zone, near the Gulf of Genoa, it is 
too dry* to grow pasture for cosvs, so sheep arc 
reared. Some of the mountain lakes, Lake 
Grimscl in the Bernese Alps, for instance, have 
been dammed to provide water for generating 
electricity which is used in tlic factories of 
Switzerland and north Italy. 

Spp also SwiTZUiCAND; NtouxTAiN Building. 

ALSACE-LORRAINE, sec France. 

AMAZON RIVER. This South American 
river, the greatest river in the world, measures 
over <1,000 miles from the source of its main 
headstream, high up in the Andes, to its mouths 
on the cast coast of Brazil. It has a larger volume 
of water than any other river in the world, and 
the Atlantic Ocean for many miles off the coast 
of Brazil is stained muddy red by the silt it 
carries. Yet the effect of ocean tides is felt 400 
miles up the river. The Amazon is known by 
difl'rrcnt names at different stages of its upper 
course, and is not c.allcd Amazon till it reaches 
the Brazilian river-port of Manaos, some 1,600 
miles from the sea. Many of its triiiutarics arc 
larger than any river in Europe. 

After leaving the gorges and ^\'atcrfalls of the 
Andes, the Amazon enters the vast lowland of 
the Amazon Basin. This lowland stretches east- 
wards from Peru across Brazil to the Atlantic 
Ocean, between the Guiana Highlands in the 
north and the Matto Grosso Plateau in the south. 
It is forested with a dense growth of trees, shrubs, 
creepers, and climbing tropical-forest plants of 
many varieties. So dense is the vegetation that 
sunlight raicly penetrates to the twisted, coiled 
plattl-growth of the forest floor. There are vciy- 
few tracks, and the river and its Uibutaries, svith 
the innumerable streams and creeks which 
branch from them, arc the only highwa\-s. Very- 
few people live in this deme forest, and these arc 
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mostly a primitive type of Indian {see American 
Indians, Central and South, VoI. I). 

The Amazon Basin is in the tropics, and con- 
sequently the river and its tributaries are fed by 
torrential rains at certain seasons of the year, as 
well as by melting snotv-water from the Andes. 
There is usually a difference in height of about 
50 feet between the river-levels in the diy and 
wet seasons; and in tlie wet season \videsprcad 
flooding is usual. The flooded area is often about 
200 miles wide, and the river then looks like an 
inland sea. Even in the dry season the lower 
.-Smazon is like a branch of the ocean, for ocean 
steamers go right up to Manaos, and smaller 
ships can even get as far as Peru. The Amazon 
reaches the Atlantic through a vast delta, with 
many islands and numerous streams and 
channels. 

The forests of the Amazon Basin hold a great 
wealth of timber, fruit, nuts, herbs, and medi- 
cinal plants — all almost completely unexploitcd. 


AVfAZON RI\T:R 1 

In the forests Inc jaguars, sloths, tapirs, reptiles, 
snales monkc)s, a great variety of \va*cr birds, 
humming birds, and parrots, and a multitude 
of Lnlli^rt!> coloured butterflies and insects 
Die hot sieatnv climate, difficult for a white 
man to cnduie has prevented further exploita- 
UOT of i s 1 dies 

See also R\tr3 ®outu America 

Seeal*t)\ot II CuTTLRn-rrs and Moths (TromCvl), 
TropioaI- )t \GIXS 

AMBER Amber is not a mineral but a fossi 
bred rcun or gum It was formed millions of 
years ago in the Oligoccne Age when certain 
t\pes of coniferous trees grew in abundance, 
died and ere buried in the cartli The land 
sank under the sea, and m tlic blue clay which 
formed, amber is found — ^sometimes with flics 
or other insects embedded in it It is light m 
weight, warm to the touch, and, unlike resin, 
docs not become sticky when rubbed The 
colour of amber ranges from white to darkish 
browTi and there are also reds and bluish and 
greenish tints It may be transparent or cloudy 

From earliest tunes amber has been us»d for 
necklaces and amulets, and there are many 
superstitions and legends connected with it 
Some of these undoubtedly owe their origin to 
its po\\er when rubbed, of attracting small 
jsicces of paper Tlie ancient Greeks called it 
tleUron, and it is fiom this that we get our owai 
Nsord electricity In addition to its use as a 
charm, amber was once thought valuable as a 
medicine Worn as a necklace it was supposed 
to cure atpie and prevent goitre, ground up into 
a paste with honey a dose would help deafness 
or a salve improve the eyesight' Tlie early 
Chinese burned it as incense 



A SLY IS AUSER 


Some of the earliest known roads m thevsovld 
are those by which amber from die Baltic was 
taken overland to the more civilized people of 
the Mediterranean These are dated as early as 
sooo B c in the Early Bronze Age, and much 
earlier than this the Baltic peoples of the Netv 
Stone Age were using it in quantity and burying 
it m their graves To day the most important 
source of amber is still the Baltic coasUands of 
Germany and the USSR, diough small sup- 
plies come from Sicily, southern England, Rou 
manta, and Burma 

As amber is brittle and breaks easily, great 
care has to be taken in viorking it, but when 
carved and pobshed it is very efTecuve and has 
for Jong been used for jewellery and delicately 
carved ornaments 

See also ELECTBicrrv 

See also Vol I PRinisronic Mav, Section 5 

AMERICA, see United States or AtiEiuav, 
North America, South America 

AMETHYST, Many superstitions are con- 
nected watli tins stone Roman vs omen believed 
tlvat by wearing it they would keep the love of 
their husbands, and the Greeks believed that if 
they drank from goblets made of it they would 
not become intovicaied In the Middle Ages it 
was reckoned to bring good fortune to its 
wearer 

Amethyst is a form of quartz, transparent and 
ranging in colour from pale violet to deep 
reddish purple Deep coloured flawless stones 
arc expensive, though all become greyish in 
artificial light Amethy’sts are found in igneous 
tocka Eca.T.vl awi Ux'i.^wajj ase, vlve. ekivef 
of supply, tfiough some come from Ceylon, 
Mexico, the USSR, and Burma 

S« also MorntAU, RoctvS, Section 2 

AMSTERDAM, Though situated on an inland 
sea, the Zuider Zee, Amsterdam is one of the 
world’s great ports and the commercial capital 
of Holland (The administrative capital is The 
Hague ) Amsterdam is built on the south bank 
of the River Amstel, a small nver flowing into 
the Zuider Zee, but it is connected by canals to 
Its outport of Ijmuiden on the North Sea, and 
to the Rhine (q v ) 

Amsterdam, began to be important in the 1 3th 
century as a meeting-place of continental routes 
Despite many and sometimes successful attacks, 
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city, runs its entire length ^v^thout sighting 
water. The outskirts of Amsterdam have been 
carefully planned, and the modern blocks of 
flats for ^^’ork^ng-class families arc some of the 
best in the world. 

See also Holla-nd; The Hague. 

See ako Vol. I: Durai. 

ANDAMAN ISLANDS, see I.vdian Oce^vn 
Islands; see also And.xman Islanders, Vol. I. 

ANDES MOUNTAINS, see South America. 

ANDORRA, see Spain; Pyrenees. 

ANGLO-EGYPTIAN SUDAN, jce Sudan. 

ANGOLA. Portuguese West Africa, or Angola, 
has been under Portuguese influence ever since 
Diogo Cao, the Portuguese explorer, landed on 
the coast near Lobito Bay in 1482, except for 
the period 1641-8 during which tlic Dutch w'cre 
in control. 

Almost all Angola lies south of "the River 
Congo, w’cst of Rhodesia, and north of south- 
west Africa; but there is a small disconnected 


A CA'.AL IN AMSTERDAM 


territory, called Kabinda, on the coast to the 


K.L.M. 


north of the Congo mouth. Along the coast 


it gtns in ^^eahh and strength, till in the 17th 
ccnlur\ it had the largest met chant fleet in 
Em ope. During the domination of Napoleon it 
lost its wealth; but as soon as Fiench rule 
cc.Lscd commeicc revived, and the trades for 
which the town is famous to-day — tobacco, 
cofl'cc, tea, spices, tin — became established. 
Modent industries include sugar-refining, distil- 
ling, motoi-cai and aeroplane manufacture, and 
diamond-cutting, for which it is the principal 
woild centre. Shipping is still very important. 

Much of.Amstcidam’s internal tiansport is by 
water. Many of liic canals are muddy and slug- 
gish, but the clni-ticcs and elegant 1 /th-ccntuiy 
mansions built by the we.ilthy met chant princes 
give them a dignified, unpicssivc beauty, 
.^mstCIdam grew' lound the D.am, her most im- 
portant squaic. In die Dam arc the Royal 
Palace and the New Church (in fact, tliis is one 
of Amsterdam’s oldest churches), and also some 
fine modern building:;. To the c.ast of the Dam 


runs a narrow plain, dry and infertile in the 
south, but growing tropical crops such as oil- 
palms, rubber, sugar, cotton, and rice in the 
north. Terraced hills lisc steeply above the plain 
to a plateau of grassland and woodland. Tlie 
lower hill-slopes are forested, except w'here they 
liavc been cleared for palm, coffee, and cocoa 
plantations. On tlic grasslands of the plateau 
the negro natives rear cattle and grow tobacco 
and citrus fruits. 

Fisliing is an important industi-)', diamonds 
arc mined, and there are copper and gold 
reserves still unexploited. Angola has not been 
developed very fuUy because much of tlie country, 
especially the fci tile coastal area in the north, has 
a tropical and malaria-infested climate unsuit- 
able for European settlement. 

See ako .Anuev; Congo Rtv'er. 

See ako Vol. I: Negro ArKiavNN. 

ANKARA, see Turkey. 


is the foreign quaiici, which h.is a large Jewish ANNAM, jcc Ixdo-Culna. 
population, .and is where Rembr.\ndt (q.v. 

Vol. \) lived. Among the marc of canals the ANTARCTIC OCEAN, jce Oce,vns; Polar 
k.ihcTMraat, the busiest shopping so-ect in the Regions; Polvr Regions (Exploration). 
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ANTICYCLONE, set \Veatiier 

APENNINES, 5e« Italy 

APPALACHIAN MOUNTAINS. These 
ranges of mountains stretch along the east of 
North America from Newfoundland and Canada 
to central Alabama in the USA The northern 
section from Netvfoundland to the Hudson 
River IS formed by the \\ hite Mountains of New 
Hampshire and the Green Mountains of Ver 
inont The central section from the Hudson 
River to New River in Virgima, contains the 
Alleghenies and the broad valley known as the 
Grevt Appalachian Valley The southern sec 
tion runs south from New River, and its chief 
ranges arc the Blue Ridges which continue 
from the central region, and the Black and 
Smokey Mountains The Appalachians aremuch 
older than lh“ Rockies (q v ) and much worn 
down b> eros on Their slopes arc gentler, their 
summits mo’c rounded and their nvers ate not 
sosvvift T1 crearcnovcrysharppeaks,nodomi 
nating heights — none reaching the region of per 
pctual snow 

The AppaUchians form a natural barrier be 
tween the coastal states of the east and the 
central or middle west region, and the rough 
ness of the passes, the multiplicity of the ndges, 
and the thick forests were for long senous 
obstacles to the westward advance of British and 
American colomsts The only easy routes were 
through the Hudson and the Mohawk valleys 


and at the southern end of the range — and these 
were closely guarded b> hostile Indians, French 
or Spaniards In the i8th century the French 
planned a great line of military forts from the 
mouth of the St Lawrence to the Great 
Lakes, down the Ohio Valley to the Mississippi 
(qq V ), and thence to its mouth m the Gulf of 
Mexico, so that they might hold all North 
America west of the Appalachians Wolfe’s vie 
tory over the French at Qiiebec, however, 
frustrated the plan, and Scottish Highlanders 
as well as colomsts crossed the Alleghenies 
The Appalachian region contains more than 
one third of the population of the United States 
Much of the land is forest, yielding quantities of 
valuable timber — pine, cedar, spruce, birch, 
ash, and maple — particularly in the Canadian 
and New England sections Much of this land 
is too hilly for cultivation, but farming and 
dairy farming arc earned on in the valleys The 
main source of wealth, however, is industry 
There are enormous supplies of coal, especially 
in the Pennsylvanian coal field, the biggest coal- 
field in the world There is a wide vanety 
of textile industnes, and very important iron 
and steel works, especially in Pittsburgh and 
Homestead The Appalachian nvers — the Hud 
son with its tributary the Mohawk, the Dela- 
ware, the Susquehanna, the Potomac, and the 
tnbutanes which feed the mighty Ohio — are 
used to produce water power 
There are many holiday resorts in the Appa 
lachian Mountains, popular because of the 



grandeur and variety of the forests, the lovely 
mountain strearrrs, and the tliickcts of rhodo- 
dctidron and other flowering shrubs. In some of 
the more remote parts there arc still wild animals, 
such as the puma or mountain lion, bears, wild- 
cats, and wolves; and in the Canadian north 
there arc large numbers of fo.xcs, deer in some 
parts, and moose. 

See .iho North America; Unitt-d Statts or America. 

AQUAMARINE. This is a variety of bcr>’l of 
the same chemical composition as Emerald 
fq.v.). It is found in large, generally almost 
flav.lcss, cr)'stals, and is cheaper than emerald, 
though die deep-bluish stones arc cxjrcnsivc. 
Yellow aquamarine is known as ‘golden berj'I’ 
and the pink variety is called ^morganitc’. 

Aquamarine occurs in cavities in granite in 
the Urals, in Ceylon, in Brazil, and in Colorado 
and California in the U.S.A. 

Morganites arc the largest pink gem-stones 
known, and arc found in Madagascar, Ceylon, 
and the U.S.A, 

ARABIA. The north-west comer of Arabia is 
the southern land-link between Europe and 
Asia. Arabia is a great peninsula formed by a 
tilted plateau of old hard rock, rising steeply 
above the Red Sea and sloping cast to the Per- 
sian Gulf. It consists of the large kingdom of 
Saudi Arabia, and small independent Amb 
states, such as Yemen, Oman, and Hadhramaut 
in the south. Between 1913 and 192C the great 


ARABIA 

Arab leader King Ibn Saud gradually built up 
tlic united kingdom of Saudi Arabia, which now 
consists of almost tlic whole peninsula. 

The interior of Arabia is barren desert, and 
much of it was unknowm to the world until the 
recent activities of tlie Anti-Locust Mission {see 
Locusts, VoI. VI). The Arabs who live tlicre 
arc called Bedouin (q.v, VoI. I) or desert- 
dwellers. They dwell in strange black tents, and 
rear camels, asses, horses, and goats. The only 
settlements of any size arc in the central oasis of 
Shammar, which separates the Nefud Desert in 
llic north from die Rub-al-Khali Desert in die 
south. Hail and Riyadh, the capital of Saudi 
Arabia, are tjqiical Arab towns, vvidi flat-roofed 
houses made of mud, daubed white. The cara- 
van route from the Persian Gulf to Mecca runs 
through Riyadh. 

The coastal regions of Arabia are better 
watered because the mountains bring rain which 
fills the wadis (seasonal watercourses), and so 
crops can be grown. Tlic most important port 
on the west coast is Jedda (or Jidda), a pictur- 
esque town of tall, narrow, stone houses, with 
windows and shutters of Javanese teak. There 
is much decorative work on the house fronts, 
ideas for which have come from trading contacts 
with Malaya and the Far East. A motor road 
runs 50 miles inland from Jedda to Mecca, one 
of Arabia’s oldest cities and the goal of the 
Moslem pilgrim {sec Islaji, Vol. I). Mecca 
stands in a wadi, and the flat-roofbd houses 
climbing up tlie barren hill-sides are often many 



cvMEis cr.,vj.r:,-o nz-vr jukaisa oasis, sacdi Arabia 
Riyc! Gtcgrsphiecl Sodtty 




sovrru-wEsr asia 







.UlABIA i8 

midt a irucc ag\mst piracy, and that is the 

stretch of coast is known as the Tiaicial Coast 
The Bahrain Islands are a British possession, but 
are ruled b% the Emir of Bahrain wholiacsm 
Manama aioi-nnow being rebuilt on European 
J n^s ihe Arabs dive for the oysters from fiat 
■)ouonied boau and the trade in pearls is care 
fiilb contiolled flie other centre of the pearl 
f si fries s \ wan - port l>ing at the head of 
tl “ Pcrsi I C ulf 

esp ctacu'ardevclopmentof oil production 
ste Oil Mr^EKAL ^ ol \ II} in the Dhahran 
e ofSaudi Arabia m the Sheikhdom of Kuu 
all nd in the Bahrain Islands, is changing the 
c "iim and pattern of life of the Araks (q v 
\ 1 ly in ihe e areas 

AKCIIANGEL (Arkhangelsk) This Rtissian 
town was founded in the loth century on the 
cast coast of the ^\hite Sea, at the mouth of the 
River North Dvina It remained but a small 
fishing port until the i6th century, when, after 
the \isit to the court of the Tsars of an English 
tratcller. Chancellor, it was developed as an 
exporting port for (lax timber, and furs— -for at 
that time Russia had no Baltic port The timber 
and furs came from the surrounding district, the 
flax from the Volga lands In the last 20 jean 
the population of Archangel has more than 
trebled itself for the exploiting of the vast timber 
rcsouices of the north west of the USSR and 
the workmg of its mineral wealth hate resulted 
in the gathering of skilled workers there from 
the surrounding district (r« R S F S R ) 

To-da> Archangel is second only to Lenin 
grid in the timber it exports — though during the 
winter months ishcn the W^tc Sea and the 
Gulf of Finland arc frozen both ports are super 
seded by Murmansk The timber is floated 
down the North Dvina and its tnbutancs, and 
stacked jn huge piles along the nver banks 
Canals connect the Volga water wap with 
the North Dvina, and wheat and flax for the 
city ’s flour nulls and Imcn factones are brought 
by water as well as by rail Coal is brought 
from the Pechora fields in the east to provide 
fuel for the saw mills, pulp and paper nulls, 
chemical industries, shipbuilding and tanning 
The curing and canning of fish u also an im- 
portant industry 

ARCTIC OCEAN, r« Oceans, Polar Regions, 
Polar Rccioss (Exploration) 


ARGENTINA (the Silver State) The Argen 
tine Republic is the south eastern part of South 
Aroenca, and lies between the Adantic Ocean 
and the Andes ^Vhcn the Spamards first came 
to the cast coast of Argentina in the i6th century 
and sailed op the River Plate estuary, they be 
heved that they would find silver, so they called 
the estuary Rio dc la Plata (River of the Plate), 
which means Riv cr of Silver In fact, there was 
no silver, and the real La Plata is not a nver 
but an estuary, into which the nvers Parana and 
Uruguay flow from the north Nevertheless, the 
name stuck, and was perpetuated in ‘Argentina’, 
from the Latm word argentum, silver Argentina 
is the second largest country of South Amenca 
it IS five times the size of France, and has a popu- 
lation of over 1 7 million people It is roughly 
triangular in shape, and stretches from about 
20* S to 55® S — that IS, from the Tropics to the 
Antarctic Chile and Russia are the only other 
countnes in the world with so great a range of 
territory, from north to south {see Map, p 415) 

Argentina falls naturally mto four parts The 
Andes rtm the whole length of its western side 
In the north there is the wooded, swampy, 
tropical region known as the Chaco In the 
centre arc the pampas, once a sea bed, but now 
a vast praine stretchmg from the Atlantic to the 
Andes In the south, Patagonia, a dry and bar- 
ren plateau, stretches to the Magellan Straits 
Aigcntina divides with Chile the Island of Ticrra 
del Fuego, lying beyond the Magellan Straits at 
the tip of the continent This 1$ for the most part 
a Wind swept wilderness of black lav’a, thorns, 
and pebbles 

The volcanic mountains of the Andes stretch 
the whole length of Argentina In the north 
they enclose the bleak desert plateau of Atacama, 
parts of which also belong to Chile and Bolivia 
It IS a rich source of copper and borax Farther 
south beautiful wooded slopes rise above rich 
valleys, where vineyards and orchards flounsh 
The highest peaks of the Andes are m Argentina, 
the highest of all being the mighty snow clad 
summit of Aconcagua, 22,850 feet above sea 
level 

The Chaco is a wet, swampy plain, nch in 
timber and with a great vanety of birds, insects, 
and animals In the forests of the Chaco is found 
a valuable tree with wood so hard that the 
Spaniards called it Ojubracho, which means ‘axe 
breaker' The wood is so heavy that it will not 
float, and it u very valuable for railway-sleepers, 



ARKANSAS 


19 



Tiir. Mr.NDOZA VAUXY fs Tiip. Ajinns TtmouoH WHICH the nuE\os atres-vaeparmso railway runs 

[loyal Geographical Society 


paving-blockS) and tlic piles on wliich bridges industry, and a great wheat industry'; but the 
arc built, A juice called tannin is extracted from rise of one has not meant that the others have 
it, and is used for tanning hides. In the southern died out. With the coming of cereals the herds 
Chaco cotton, sugar, and tobacco arc giwsTi. have been driven farther inland. Wheat and 
Westwards from the Atlantic to the Andes meat togetlier arc sources of the wealth of 
stretch the pampas — broad, undulating plains Argentina, and both are c.Kported in vast 
broken by scarcely a tree. Tiicir mild climate quantities {see also Grasslands). 
m.akcs them one of the most fertile regions of the The plateau of Patagonia, in the south of 
earth, capable of supporting enormous flocks Argentina, has been little developed, though 
and herds on their ricli grasses or, when sheep-farming is carried on in some of its shel- 
jiloughcd up, of becoming perhaps tlic world’s tered valleys. 

richest grain land. The characteristic vegeta- Argentinahas neither coal nor iron of her own, 

tion used to be the tall ‘pampas grass’, with and so far petroleum has not been found in any 
coarse leaves and featherj’ spikes, sometimes quantity. Her main industries are all connected 
growing to a height of 8 or g feet. But in cattle- with the land — flour-milling, sugar-refining, 
rearing areas this has given way to the bright meat refrigeration and canning, svinc-making, 
emerald-green alfalfa or lucerne (a plant similar and tannin-extracting being the most important, 
to clover), rvliich rras introduced by Europeans. Buenos Aires (q.v.), the largest city in South 
riic alfalfa h.as made possible a great expansion America, is the capital. Rosario, up the Parana 
of the entile industry, for it is said that where River, is the second city and a great grain port, 
the land used to graze 500 cattle it now can Bahia Blanca, a naval port, Cordoba, a very 
support c.ooo. Many other plants and trees, ancient city with a very old university, and 
such ns the sycamore and the acacia from Tucuman in the sugar country of tlic north, 
Europe- and the eucal>'ptus from Australia, have each has over 100,000 inhabitants, 
been introduced into the pampas and have S« also Vol. I : Arce-vtines. 
thriven tlicrc. Tlic pampas have supported, in 

succession, a great sheep industry, a great cattle ARKANSAS, see United States of America. 
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ARMENIA. The Soviet .Socialist Republic of 
Arnicni.!, tot,'fther vMih tlic Soviet Socia>ist 
Repubhci of Azlr,bvsj\s ai\d Grop.cuv 
forms Tranvcaucasin Gtorpia lies north of* 
Amvnia, Azerbaijan lies tast, to the south » 
I’cnia, and to Uie west Turkey (ste Map, p 75)- 

Armeni.a 1$ a highland region of mountaiR-S 
tlie Armenian Highlands or Little Caucasus, 
which enclose high phteaii-basins. In the 
l'iglie*i of these hasini is Lake Sevan, an ctiOf* 
mo'js lake greater in area than all the Svv'iss 
Lakes together. It is CMiinatcd to be over joo 
feet d-ep 'llic Armenian Highlands arc vol- 
catuc in origin, and many of the huge rocks and 
Iwuldcrs which Jitter the countryside arc fed, 
grey, and b'ack Tiic mountain samvmits ofc 
snow -covered for 10 months of the year, and the 
slopes arc v\oodcd or grassy, siutablc for pasture. 
In the valleys, and especially in the v.illcyofthe 
River Arxx, there is intensive cultivation of 
cotton, fruit-trees, grain, and vines. 

Copper, zinc, pyrites, and iron arc n)iii«f> 
and at Erivan, the capital, there arc cJicmical 
v\ork5, a big hydro-electric station, cotton-milh. 
fruit canneries, and a synthetic rubber plant. 

See al«3 It.S F S It. 

See V’lil. 1; Abuiaiavi 

ARTESIAN WELL, stt Wclls asd SpbisCs. 


ASBESTOS, sre MrsTRALS, Section 3 ; Asdcstos 
Industry, Vol. ATI. 

ASIA. Tliis is the largest continent, occupying 
one-third of the land surface of the w orld, about 
17 million square miles. It is surrounded by sea 
on the north, cast, and south; on the west it is 
separated from Europe by the Ural Mountains 
and the Caspian Sea and is joined to Africa by 
the narrow Isthmus of Suez. The continent 
stretches from the Arctic Circle to south of the 
Equator. Tiiere are great plains, high, steep 
mountain barriers, vast plateaux, and hundreds 
of islands, ranging in size from Borneo, which is 
about the size of Germany, to mere rocks. Asia 
has altogether 1,155 rnillion people, much more 
than any other continent. 

Eastern Asia was not really known to the 
Europeans until the 15th century, although very 
advanced civilizations, quite as old as those in 
Europe, had developed in India and in China 
Early expeditions, especially those of Alcxandfr 
TME Great, had penetrated as far as India, and 
had brought back rumours of its lands and 
people. But in J275 the famous journey of 
Marco Polo (qq v. Vol, V) to Peking in China 
took place. He wrote a graphic account of his 
traveh, which was published in the early 15th 
century, and his stories of gold and riches stimu- 
lated others to explore the east. 

A significant characteristic of Asia is that by 
far the greater part is high land. There are vast 
stretches of plain~-in the north-west of Asiatic 
U.S.S R., in eastern Arabia, the great river 
plains of the Indus and Ganges in India, of the 
Yellow River and Yangtze-Kiang in China, of 
the Mekong in Indo-China, and the flat swampy 
coastal plains of Sumatra and Borneo. But 
Uiough these arc important as being the most 
densely populated areas of Asia, they arc small 
in extent compared with the whole. Prom 
the Caucasus and Turkey high ranges sweep 
through Persia and Afghanistan to the mass of 
mighty mountain peaks, the Pamir Mountains, 
which he on the borders of north-west India, 
south Russia, and south-west China. To the 
cast there opens out a great triangular area of 
very higlj mountain ranges separated by Infty 
barren plateaux. The highest ranges are tho«c 
of the Himalay’as, the loftiest mountains in the 
world. Tibet is llae highest plateau in the world, 
and the V’ast Gobi Desert of Mongolia the most 
barren. The mountain ranges arc continued in 
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I^r(::crsc.-ilc maps ofscctions of Asia is-ill be found in other articles: i. aradia (p. 1 7), 2. India (p. 229), 3. china (p. 1 7), 

4. EAST INDIES (p. 1 44), 5. U.S^.R. (p. 459) 

tlic islands of ihc East Indies and Japan. South of the plateaux are barren and infertile, some 
of this highland triangle are two great plateaux, are deserts, and others are poor grassland broken 
one forming most of Arabia, the other southern by salt lakes. All of them have insufficient rain- 
Indin. fall and very cold winters. 

In the .Asiatic plains of the U.S.S.R. winters The soulJicm peninsulas of India, Burma, 
arc bitterly cold and summers very warm and Malaya, Siam, Indo-China, soutli China, and 

dtw. Theic are great stretches of coniferous the East Indies are much more favoured lands, 
forests (taiga), except in the e.xtrcmc north, They have a rich natural vegetation and a pro- 
wliere the fiorcn ground supports only mosses duclive climate. There are still vast swamps and 
.and lichrn<; {^tundra), and in the area cast of thousands of miles of deep jungle, but most of 
the Caspian Sea. ^vhcrc p.isturc land and grain- the lowlands and the adjacent mountain-sides 
J.timing are very important. are intensively cultivated. A laige proportion of 

1 he mountain ranges of central .^ia arc Asia’s cnoimous population lives in these regions 
usually torested on their lower slopes, and many — in fact the population is so dense that, in spite 
of their Valiev'S arc intensively cultivated. Most of the richness of the land, the general standard 





















in many fojms, from damp-councs to roofing- 
fcifs, and as a shock-absorbing material for 
foundations. 

ASTEROIDS, see Planets, Section 6. 

ASTROLOGY, see Vol. 1 . 

ASTRONOMY, HISTORY OF. Astronomy 
claims to be die oldest of the sciences, because 
men have studied the movements of the stars and 
planets since long before the start of written 
histor>L Certainly in the ancient civilizations 
of the Chinese, Babylonians, and Egyptians 
(qq.v. Vol. I) much time was spent in studying 
the heavenly bodies, and much was known about 
them of value to astronomy. For instance, the 
fixed stars had already been arranged into 
Constellations (q.v.) and the movements of 
the planets been noted. Xn China as early as 
2300 u.c. eclipses of the Sun could be success- 
fully picdictcd and, litdc later, the length of the 
year was fixed at 365I days. Not much later 
the Babylonian priests were keeping elaborate 
astronomical tables, the length of the year svas 
known, and the day had been divided into 24 
hours, Tlic Egyptians arc said to have obseix'cd 
the month (or ‘moon-th’) of 30 days as early as 
4000 n.G., and it was probably they who first 
u<:ed the yc<Tr as a standard measurement — of 
particular significance to them because of the 
annual flooding of tlic Nile, on which their agri- 
culture depended. 

The oldest document we have of the con- 
stellations is that of Eudoxus (409-356 u.c.), 
who seems to have established an ‘observatory’’ 
and to have conceived a system of movable but 
interlocking sphcics with the Earth as the centre 
to account for Uic motion of the Sun, Moon, and 
planets. 

Pythagoras (c. 582-500 u.c.) held that tlie 
Earth is spherical and that, together witlr tlic 
Sun, tile Moon, the planets, and the stars, it 
icvoKcs round a ‘central fire*. Hcraclides (388' 
313 B.c.), .1 pupil of Plato, As’cnt farther and held 
that the Eai th rotates on an axis in 24 hours and 
that Mcrcuiy and V'enus make orbits round tlic 
Sun. 

Arbtarchas of Samos (310-230 n.c.) decided 
th.u die Eaith, as well as the planets, revolves 
nnmd the Sun (the ‘heliocentric system’), and 
he made attempts, partly successful, to mc.'isurc 
the sire .md distance of the Sun and Moon. 
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A iGTH-CrNTimV ASTROLADE 
Tlic astrol.ibc could be used for determining the lime by 
sighting the altitude of a heavenly bodv and reading t.ihles 
and dates cngra\cd on the instalment. 

In 230 B.c. Eratosthenes, at Alexandria, mea- 
sured the obliquity of the ecliptic (i.e. the angle 
between the plane of the Earth’s equator and the 
plane in Avhich the Sun appears to move) and 
obtained 23® 51' — only 5' too big {see Astro- 
NOXfY, Modern, Fig. i). He also measured the 
circumference of the Earth with considerable 
accuracy. Measuring instruments xvere by now' 
reaching a considerable degree of refinement, 
and a form of astrolabe, for measuring the height 
of stars above the horizon, was in use by 200 B.c. 

Hipparchus (c. igo-120 b.c.) listed the posi- 
tions of over 1,000 stars on the ‘celestial sphere’ 
— which is formed by imagining the lines of 
latitude and longitude, by which positions on the 
Eartli are stated, to be extended ouhvards into 
space. He also measured ‘pieccssion’ — the slmv 
circular swing of the Earth’s axis, Avhich makes 
one complete turn every’ 25,800 years (see 
Astronomy, Modern, Section 4). 

By A.D. 140 Ptolemy had established the fact 
that the Earth is round — the famous ship-ovci- 
thc-horizon argument is his; but he taught that 
the Earth tvas at the centre of tlie universe (the 
‘geocentric system'), and that it did not move. 
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He explained the motions of the planets by 
regaixling eich as re%olvjng round a circle of its 
o\m the centre of which moved round the 
Earth ycnrly Each centre was supposed to be 
on an invisible globe which revolved daily on 
an axis through the Earth's centre Tlie scheme 
met uith success till measurements became more 
refined, and then the comphcations which had 
to be introduced to explain all the facts made 
the whole system highly artificial and im 
probable Ptolemy produced an improved star 
catalogue His wort the remained un 

challenged until the time of Copernicus, some 
14 centuries later 

The work of Copernicus (qv Vol V)(j473- 
*543) represents a real landmark in the history 
of astronomy He it was >\ho first won general 
recognition of the ‘hehocentnc’ or Sun in the 
middle system His theory met waih the opposi 
tion of the Church, but he finally published it 
in a book, the first printed copy ofivhich reached 
him on his death bed 

The history of astronoiry now begins to croivd 
with important dates and names among the 
first and greatest of these being Tycho Brahe 
(1546-1601) at his observatory in Denmark 


Although he never came to accept the helio- 
centnc system he dedicated his hfc to the making 
of accurate measunng instruments and to their 
use in compiling tables of the planetary orbits 

In the meantime Galileo (q v Vol V) 
(1564-1642) was collecting by actual observation 
evidence which led him to support the theory 
of Copernicus Having heard of a Dutch instru 
ment which magnified distant objects, he, too, 
made a telescope, and ivith this he studied the 
Moon’s blemished surface and the Sun’s spots 
(quite blasphemous thoughts in those days'), 
whilst the sight of Jupiter’s moons showed him 
a Copemican system on a small scale Saturn’s 
‘rings’ were seen, though not clearly, partly 
because they were m their edge on position 
The moon like phases of Venus were noted too — 
a further striking proof in favour of Copernicus 

These discoveries produced great hostibts 
from the Roman Catholic church, and in 1632 
when Galileo’s work was published, he was 
summoned to Rome and, old and infirm as hi 
was, under the Inquisition was driven to writ 
a recantation 

The next great name is that of Kepler (q v 
Vol V) (1571-1630), a great mathematician 
who was appointed in 1601 to be Tycho Brahe s 
assistant at Prague University He completed 
the former’s Tables for Manners, but his mam 
contribution was that from these Tables he 
worked out mathematically the laws governing 
the movements of the planets {see Plakets 
Section i) 

In 1675 Clnrlcs II founded the Royal Obser 
vatory at Greenwich, intended mainly to benefit 
navigators in the first place, and appointed the 
first Astronomer Royal The distinguished work 
carried on there has gone far beyond the mten 
tion of assisting marine navigators For instance, 
the meridian telescope has been chosen to fix the 
zero of longitude for the whole world The 
growth of London has now made the position 
of the observatory unsatisfactory, and it is being 
transferred farther out into the country 

Further improvements in telescopes came 
when the Dutch physicist Huyghens (1629-95) 
applied his ingenuity to the problems It was 
he with his more powerful telescope who saw 
clearly the true nature of Saturn’s rings 

It IS not possible here to give any adequate 
idea of the great work of Sir Isaac Newton 
(qv Vol V) (1642-1727) Astronomy owes to 
him the Law of Umversal Gravitation (qv), 




Tiir. aoo-i.vai paujiiar mountain telescope 

'Hsw ‘k Uic largest Rcflccling Telescope in the world. It w.ts completed in 1948 at a cost of over million dollars, for 
the ohsers nt'JTv on P.slomar mountain in C.alifomia. Of its ses’cn mirrors, the largest is coo inches in diameter, and 
ssric.b.s t4i tons. The wh.olc iiutrumcnt, 500 tons in weight, b delicately balanced on oil bearings, and its movements arc 
ccjitrollrd aiKornatic.ally, so that when set it can follow exactly the path of a star across the heavens. With thb telescope, 
ohjccLs c.su be photographed 1,000,000,000 light years from the c.arth, California Institute of Tecknology, Pasadena 

which he deduced Largely from Kepler’s Laws; Another important advance in instrument 
the discovery of the Sun’s spectrum (jrr Light); making came in 1757 when Hadley’s Sextaxt 
and the invention of the Reflecting Telescope (q.v. Vol. IV) became the standard device for 
(sr/ Tn.TSDorn, VoL VUI). Each of these has measuring the altitude of a heavenly body from 
led to immensely imponant developments. an unsteady base, such as a ship at sea. 1779 
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i7ili-efniur> engravms 
Ct» in (fif’jnifil raerzid 

uiw ilio of ft great nc\s ic!cscope by 

111 rihcl, and the consequent dijcovcrj'ofancvv 
pluift. Urantis But csen more important t\as 
(Ins ftMrnnomcr’s study, extending over almost 
h ili ft cctiitir) , of the fixed stars and the universe 
aroiiipcl them He it was vho discovered the 
tiiovcmcnt of the Sun through space, and in 
general it nn> be said tlinl he did for the star 
M-slnn hat Galileo did fur the planets In 1O38 
It >wis lirst round possible to measure thcdblancc 
to a few of the nearer fixed stars \mh fair 
accuracy, and in that >cftr three such distances 
were dclcrinincd. 

Irv iGjt I oucauh's pendulum was used to give 
the first direct proof of the rotation of the Earth. 

similar instniincnt can be seen in use to-day 
in the Science Museum at South Kensington 
'Hie second half of the 19th century brought 
with it, toil, the use of tlic spectroscope in astro- 
nomy (see Coi-our}. lliis made it possible to 
discover the presence or absence of the difTcrent 
chemical elements in the stars, to pro\c that 
certain of the nebulae were gaseous and not just 


infinitely distant star forroah'ons, and even to 
find out the speeds of certain remote stars. 

The application of photography to tele- 
scopes and spectroscopes has perhaps been the 
greatest recent advance in astronomical instru- 
ment making. Long exposures, using specially 
mounted telescopes which can be set to follow 
bj' mechanical means the path of any body in 
the heavens, enable us to detect objects too dim 
ever to be seen by eye; and a sequence of photo- 
graphs is invaluable for tracing small changes of 
position, which provide documentary evidence 
for later study and measurement. Finally there 
c.ame the publication by ErNSTEtN (q.v. Vol. V) 
of his theory of Relativity (q.v.), completeii 
in 1915 and established beyond doubt during 
the eclipse of 1919 (see Ecupse). Though its 
practical effect on astronomical calculations 
IS extrcrocly small, Einstein’s contribution to 
astronomy is at least as revolutionary as 
Newton’s, which it corrects and to some extent 
supplants By revolutionizing our idea of Time, 
Space, and Gravitation (qq*v.) it has led to a 
quite new approach to problems in physics and 
astronomy. 

See also Amiosouy, Moperk. 

ASTRONOMY, MODERN, 1. From earliest 
limes one of the chief concerns of astronomers 
has been to tr>’ to explain the movements of the 
various bodies in the sky. It was only natural 
at first, as they noticed the courses followed by 
the Sun and Moon or the steady drift of the 
stars, tliat they should have thought the Earth 
to be the centre around which all these revolve 
(see Astronomy, History op). If we are sitting 
in a train at rest in a station, and a train along- 
side commences to move out, it is not easy for a 
moment or two to say whetlicr our own com- 
partment is moving or the one we arc looking at 
through the window. 

Astronomers to-day have sliU to work chiefly 
by what are called ‘apparent’ movements — the 
mov'ements which the heavenly bodies appear to 
have when seen from the E.irth. \Vc can still 
say w’ith some truth that the Sun and Moon 
‘rise in the cast and set in the west’ ; but it is not 
difficult to sec for ourselves that this is not true 
of the stars: one of them, the Pole Star, shows 
very little movement, and the stars near it do 
not rise and set, but move in circular paths 
round it. Again, though most of the stars in the 
sky keep their positions in a set pattern which 
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revolves ro\uid the Pole Star but docs not othcr- 
wsc alter, it is not difTicuIt to observe that there 
arc several bright bodies, looking like large stars 
but having a rather more steady, non-Uvinkling 
light, svhich do not keep their positions in 
this pattern. These arc called planets (or 
‘wanderers’), and some of them — Venus, Mars, 
Jupiter, and Saturn — arc easy enough to watcli 
even without a telescope. 

W'c now think of the Sun as tlic centre of the 
solar s)'stcm — a great, hot, shining star around 
which the Earth and the otlicr cool, solid planets 
revolve. It is by reflecting some of the Sun’s 
light that they become visible. The other stars 
arc thought of as bodies similar to the Sun, but 
almost incor.ccivably fartlicr away. Tlic dis- 
tance between our own solar system and even 
tlic ncmcsl of the stars is so vast that almost the 


only movement the stars seem to have is that 
caused by the daily rotation of the Earth on its 
own a.xis. And so astronomers speak of them as 
the ‘fixed’ stars and regard them as a permanent 
background against xvhich all other movements 
can be measured. 

The fixed stars are, of course, at different 
distances from the Earth; but these distances 
arc all so enormous that for practical purposes 
they can be called ‘infinity’ and so be regarded 
as equal. Astronomers, then, think of the stars 
as points on an infinitely great ball ^vhich they 
call the ‘celestial sphere’. Our own equator and 
poles arc imagined as projected outwards and 
drawn on the sphere to give the ‘celestial 
equator’ and ‘celestial poles’. Lines similar to 
those of latitude and longitude can also be 
imagined on it by which to fix positions (Fig. i). 
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Tlic stars are also group*d tpto CovsrnxxATioNS 
(q \ ) lo roake them more easily dcnufted 

Let us now take the apparert n ovement of 
this celestial sphere with tlw arpaieit mote 
ments of the Sun, Moon ard planets msidc it 
and see how thev agree im th our jdea of the solar 
s)stem e sliall assume that \ s arc watching 
the sk7 from a latitude Ii’ e that oJ England 
2. ArPAItTN'T ^f0VE\ FVl OF TIIK StAPS If 
there were a star p (t iq 23) exactly on the line 
of the Earth s -uus an ob-iener at o, tratclUng 
round as Oie Earth rotated would alwiys see it 
in the same direction true north, and at the 
same height (or angle of altitude a) abote his 
honron The Pole Star is \er> nearly m this 
posit on and so it s a great help to navigators 
in finding their direction at night Otlicr stars, 
like c m Fig 2fi 1 ould cliinge their direction 
and altitude (from to i®} during the night as 
the ohseia.cr moied along wjtii the Earth's rota- 
tion For some sta-'; like r tn Fig Sf, the light 
would not ahva)-? be able to reach the observer 
—Ins view being cut off at times b> the Earth 
luelf Ilewould'ay that the star had ‘set’ when 
he got round to the point marked Q Stars like 
c wluclt are always above the observer s hori- 
zon, are called circumpolar stars TIic others 
appear to rise and «ct daily 
Bui IS It not surprising that the apparent 
movement of the stars is as simple as it is’ If 
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the stars are scattered in space, surely wc should 
cjcpcct to sec the pattern cliange as wc turn 
round daily with the Earth — or at least as we 
move along its far larger annual orbit round the 
Sun WTien wc watch a group of trees as we 
pass m a tram they appear to change their 
positions, the nearer ones moving fas er than 
the more distant ones (Fig 3) This apparent 
movement, which is called ‘parallax’, must not 
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Anobserverin the trainat A b and c sees trees i;rouped aS 
a b aodr To an obsenerm a more distant tram at u e 
and F the parallax is much less marked (d e f) 

be confused with the simple apparent move' 
ment of the group as a whole parallax is thd 
apparent change of position of the trees among 
themselves owing to the different viewpoints of 
the observer But no such movements can be 
seen by eye amongst the stars, and even delicate 
astronomical instruments show very little of it 
even for the vvhole y early movement of the Eartli 
round the Sun Tins is because the stars are so 
immensely far away that even the diameter of 
the Earth’s orbit (about 186,000 000 miles) is 0 
TOCte tiothwvg, vn. campa.t\sOTu Eoc same 
reason the stars’ own real movements among 
each other can hardly be seen, the most rapid 
example known amounting to no more than 3 
distance equal to the Moon’s diameter in 180 
years, although the speed is something like i,oo0 
miles a second' In Astronosiv, AIevsuresientS 
OF an account is given of the way m which 
parallax is used by astronomers 
3 Apparent Movements of toe Planets 
Those planets which are nearer to the Sun than 
the Earth are called the ‘inferior’ planets, those 
iarther away are called the ‘supenor’ planet# 
(i« Planets) Tlve inferior planets. Mercury 
and Venus, move faster than the Earth, and 
show, like the Moon (qv), complete sets of 
‘phases’, or areas made visible by the Sun’s light, 



the superior planets move slower and never show 
phases so sinal! as onc-lialf {see Planets, Fig. 3)* 

If a Mipcrior planet is obscrv'cd for a number, 
of years it will be seen that, as well as its nightly 
ri‘=ing ami settin.g (which arc due to the Earth s 
own rotation, of couisc) it also moves slowly 
ac ross the background of fixed stars in a series 
orior)ps as in Fig. To understand this let us 
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first suppose that the planet is not moving round 
the Sun at all. Now as the Earth moves round 
in its orbit from Ei to Ej (Fig. 4^), the planet 
r will ajjpear to drift across the background 
pattern of stan from to it;, tvhen it will halt 
and start back towards halting again at B3, 
and so on, back and forth each year. Now if the 
planet's orbit round the Sun were on c.xaclly the 
same level as the Earth’s orbit, this movement 
would be ‘sideways’ along a line; but as the orbits 
of the various planets arc at a slight angle to one 
another there is an ‘up and down’ movement as 
well, which causc,s the track to spread out like an 
oval. 

Now let us add the cficcl of the planet’s move- 
ment in its own orbit. During the year the 
planet will have moved from p to (say) pj. So 
the nc.xt oval will not overlap the former one, 
but will be in a new place. Tims Saturn, which 
t.ikcs about 30 years to go once round the Sun, 
makes eg loops during the journey. 

The app.arcnt movement of the inferior planets 
across the background of stai-s consists (in ad- 
dition to the nightly rising and setting) of an 
oval round the Sun and is mainly due to their 
own orbital motions. The motion of our own 
Ivarlh tvlso ;dh:cts the motion of the inferior 
planets much as described in the ease of the 
superior planets. The effect of phases on the 
apparent brightness of a planet is described in 
the article on I’ean'ets. 
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4. Apparent IsIovement of the Sun. The 
apparent casUvard movement of the Sun against 
the background of fixed stars cannot actually be 
seen by the eye because of dazzle; so observa- 
tions arc taken exaedy at midnight, and these 
give a reverse picture of the daytime movement. 
The dreuit is completed in one year {see 
Calendar) and the apparent path of the Sun 
is called ‘the ecliptic’, shown in Fig. i. It is 
inclined at an angle of about 23 1° to the equator. 
The paths of the planets, and of the Moon, all 
lie within a belt g" wide on cither side of the 
ecliptic, and this belt is called ‘the Zodiac’ {sec 
Constellations). 

Owing to ‘precession’, or the slow circular 
swing of the Earth’s axis described in the ardclc 
Eaiith, the two points ivhcrc the ecliptic cuts 
through the celcsdal equator move slightly each 
year, making one complete circuit of the equator 
once every 25,800 years.' These points arc die 
‘equinoxes’ {see Fig. i), the two days in March 
and September when the night is equal in length 
to the day all over the world. So the phrase ‘the 
precession of die equinoxes’ is often used to 
describe the movement, though it might equally 
well be called ‘the precession of tlic solstices’, 
these being tlie two days at midsummer and 
midwinter xvhen die Sun is farthest from the 
celestial equator (and die shadows cast by the 
Sun at noon, diercfore, the longest and the 
shortest of the year) {see Calendar). 

5. Apparent Movement of the Moon. The 
apparent eastward movement of the J»Ioon 
across the backgi’ound of stars is very quick. 
In i hour it drifts a distance about equal to its 
own diameter, and it reaches its highest point 
in the sky about 51 minutes later each successive 
night. After about 27^ days it will be back at 
the place it first occupied; but as the Sun will 
have moved a little ivay along the ecliptic during 
this time, the Moon’s phase ivill now be different. 
It takes about 2 more days for the Moon to make 
up this distance, and so the phases repeat them- 
selves approximately cvciy 29 1 days. The Moon 
also climbs higher or loiver in the sky according 
to the season of die year, reaching its highest 
point in the night sky at midwinter. 

6. We see, then, that the heliocentric or sun- 
in-thc-centre sj'stem e.xplains every movement 
we see in the sk%-. It was Kepler (q.v.VoI. V), 
early in the 1 7th century', who first worked out 
the laws of planetary motion, which enable astro- 
nomers to calculate the position in its orbit of any 



ASTRONOI^IY SO 

planet at any time past, present, or future, and 
Neuton (q V Vol V) uho dc'cnbed the mo\e* 
ments of all heavenly bodies as being due to the 
fo’-ce of Gravitation (qv) The prwiaples 
established by these two great men are still 
accepted b> astronomers as accurate enough for 
almost all purposes, but m the present century 
the acceptance of Einstein s theory of Rela 
Ti\m (qv ) has shown the older pnnaples to 
be true only to a certain extent since they arc 
ba- cd on an incomplete and too rigid idea of the 
um er-e The origin of the heavenly bodies and 
of their mo\ements has not yet been — and may 
ic\ei be — full) explained but it seems probable 
that the solar system engmated m the approach 
of /)me g eat star to the Sun from tvhich its 
gravitational pull detached certain portions 
leaving them to continue resolving round the 
parent bodv as planets In some such way, too 
the Sun itself is believed to have detached the 
Moon from the Earth 

Sfe ako Caunoaa Astronokv Msasurememts of 
Astronomy History op Comets Consteuations 
bARHi Earth Hbtory of Eclipses Meteors Moon 
Nebulae Planets Stars Sun Toss Unintrse 

ASTRONOMY, MEASUREMENTS OF. i 

Tlie distances with which astronomers liave 
to deal arc often so vast that the word ‘astro- 
nomical IS commonly used to describe any 
taggenngly large number The Moon is a 
mere quarter of a million miles away from us 
and even the distance between the Sun and 
planets of our solar sy'stcm can be reckoned con 
veil ently in millions of miles, but when wc 
come to the uiumaginabl) vast stretches of space 
separating us from the stars and, still more from 
the great Nebulae {q v ), the mile becomes an 
awkwardly small unit In its place astronomers 
use the light year , which is the distance tra 
veiled by Light (q v ) in one year Notv, light 
travels at the rate of i86 ooo miles a second — 
so It IS easy to realize that a light year must be 
a very large distance indeed it is m fact, equal 
to about six million million miles — or roughly 
sixty three thousand times our distance from the 
Sun So a light year is a truly astronomical 
figure to take as a umt of measurement And yet 
we know of nebulae which arc more than a 
hundred million light years distant from our 
own solar system' 

How do astronomers set about measuring 
such distances or, indeed, any distance through 


empty space where ordinary means of measure- 
ment cannot be used'' Many of their methods 
are too highly matliematical to be desenbed, but 
It IS possiWe to give a rough general idea of the 
way they set to work Wc shall start with the 
easier measurements and go on to the more difii 
cult — which is the ivay astronomcn themselves 
had to proceed as their knowledge increased and 
their instruments grew more accurate 
s The Size of the Earth It seems that as 
early as 230 b c a Greek astronomer measured 
the arcumfcrencc of the Earth, using a method 
very much the same as that used to day Two 
observers a and B m Fig r, are stationed about 
100 miles apart on the same line of longitude 
If tlm line of longitude is assumed to be pro-’ 
jeeted outsvards into space it can be imagined 
as a vast circle in the sky stretclnng from above 
the observers’ heads and going right round 
beneath the globe under their feet this b called 
their ‘meridian’ {see Astronomy, Modern, Fig 
i) They choose for their observation some star' 
which will cross their mendian at a suitable 
height and time as the Earth rotates on its axis 
At the moment of ‘transit’ or crossing, each 
observer measures the angle between the star 
and a point, called the ‘zenith’, vertically above 

<r 



his head These are the angles tf and m 
Fig I 

The rest is done by geometry The observers 
know exactly the distance separating them (a to 
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n) ; and now that they abo know the sizes of the 
two angle. and b°, it is not difTicuIt for them 
to calculate tlieir own dbtance from c, the 
centre of the Earth (a to c, or b to c). This gives 
them (he Earth’s radius, from which they can 
•work out its diameter, circumference, or volume. 

The Earth is not a tnic sphere, however (even 
if we neglect the irregularities of mountains and 
valleys on its surface), nor indeed any simple 
geometrical shape. It has a bulge round the 
equator and is slightly flattened at the poles. 
The best measurements, taken in 1909, gave the 
radius at the poles as 3,950 miles and, at the 
equator, 3.963 miles. 

:iU Ttl iQ* 

? 



I'lrs. 0, Mr-AsmiKo Tin: ninTvWcr: of tiih moon rnoM nii. 

r.Aimi 


3. Tin: Dt-STANcr, of the Moon. This is 
me.asurcd in very' much the same way (see Fig. 2). 
l\vo observers mc.asure the angles a° and 6° 
between the verticals and (this time) the Moon 
just when it crosses the meridian. As before, 
they know die distance ab between their two 
obscn-atorics ; and, as already described, they 
now know also the length of the Earth’s radius, 
ctOA(orn). From these figures the distancefrom 
c:to the Moon is calculated. This is 253,000 miles 
as a maximum and 222,000 miles as a minimum 
distance— the Moon’s orbit round the Earth not 
being a true circle. 

4. Tut: Distance of the Sun. This is one of 
the most important of all measurements, as so 
much else depends on it. Tlie search for the 
Ircst method of measurement lias been a long 
one; but the three main methods arc: 

(a) Now that the speed of Light (q.v.) has 
liMir me.asurcd very .accurately by experiments 
of a non-a.stronomical kind, use can be made of 
this, with the times of eclipses of Jupiter’s moons, 
to c.dculatc the Sun’s distance from the Earth. 

{6} In 17 16 the astronomer Halley suggested 
that the transit' or passing of Venus across the 
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Sun’s disk could be used. He suggested that two 
widely separated observers oh the same line of 
longitude should time the movement of V enus 
(Fig. 3) across the background of the Sun’s disk. 
Observer X u'ould see the transit along aw', and 
observer Y along ji^'. From the times of these 
two crossings and the knowledge we have about 
the speed of movement round the Sun of the 
Earth and Venus, it is possible to calculate the 
distance required. The next transit was due in 
1761 ; but unfortunately the astronomer did not 
live to see his experiment carried out. The weak- 
ness of this method is that it is difficult to tell 
wdthin a few seconds the exact moment of the 
contact of Venus wnth the edge of the Sun. 

(c) Mars and some minor planets come 
especially near to the Earth when the orbits 
happen to be placed as showm in Fig. 4, with 
the Earth (e) at its farthest from the Sun and the 
planet (p) at its nearest to the Sun. If the dis- 
tance EP were known, all the other distances in 
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the diagram could b' < -ilculatcd matlicmatically 
by using Kepler’s L.iws of Planetary Motion 
(set Planets, Section i). In 1931 the minor 
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planet Eros came within about i6 nulhon miles 
of the Earth and gave aparticularl) good chance 
of measuring the distance ep accurately Photo 
graphic methods were used similar m pnnaple 
to that used in measuring the Moon s distance 
(jrr Fig 2) The result gave the Sun's distance 
from the Earth as 53 0O3 000 miles 

5 The Distance if the Planets (a) One 
of Keplers laws tell us that the length of tlie 
>ear for any pla ri and its average distance 
from the Sun arc o inectcd by a fixed mathc 
matical relation No m the case of our own 
planet the Earth botn the \ear s length and the 
average distance f om the Sun have been 
measured very accuiatcly — and so wc know 
IV hat this relation is Astronomers can tell by 
observation the length of any planets ^car, so 
that from this and tlie mathematical relation 
tl e> can easily calculate the distance between 
tlic planet and the Sun 

(6) The method shown in Fig a for measuring 
tlic Moons distance can be applied, but the 
planets are too far away for this to be very 
accurate 

6 The Distance of the Stars The stars 
are all much too far away for their distances to 
be measured by any of the methods described 
up to nov but a few of tliem arc near enough 
to allow til use of what is called the 'parallax’ 
method ^Vi en w e look at a group of trees from 
a moving tram or car, they seem to change 
position as we pass by , the nearer ones appearing 
to slide backwards more quickly than those 
farther away Tius apparent change of position 
caused by our ow n movement is called parallax 
{set Astronomy Modern, Section ■') The stars 
are all so very, very far away that no such rela 
tive movement among them can be seen with the 


naked eye, even though the Earth changes its 
position by a distance of roughly 186 railhon 
miles as it travels round the Sun But some of the 
stars are just near enough for parallax to be seen 
and measured with the help of very dehcate 
instruments This means that their distances 
can be worked out by a method rather hkc that 
shown in Fig 3 — except that instead of using 
two observers 100 or so nules apart on the Lartli s 
surface the same observer takes a reading and 
then waits Ivalfa year for the Earth to carry him 
186 million miles before he takes a second read 
mg Tig 5 shows how this parallax method is 
earned out 

A star, s is taken, and also another star whicli 
IS presumed (by its faintness, or for some other 
reason) to be very much farther away — at 
infinity*, as wc say In 6 montlis, as the Earth 
goes round the Sun, the angular distance be 
tween s and its distant companion will vary from 
A** 10^“ From these two angles the distance Irom 
s to the Sun can be calculated To-day the 
anglesxand y are worked out from photographs 
but when the first star distances were measured 
m about 1836 less accurate methods had to be 
used The distances of several thousand stars 
have now been measured in this ivay, and it 
appears that the nearest star is 4 2 hght years 
away 

More distant stan cannot be dealt with by 
parallax because they are too near to ‘infinity 
to be compared with stars even more distant 
still, but m the case of some stars of a certain 
kind called ‘variables , anodier method of calcu 
lation can be used Variable stars are so called 
because their brightness vanes m a systematic 
way It w IS discovered that wath some variables 
there IS a definite mathematical conncMon 
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THE AURORA BOREALIS Drawn by P,Ur Hood 

u A !.\n:r di^p’-iy of the A'jrora often begins with the appearance of a low arc of light above the horizon 
ti-v,%.inis the jnagnt tic north. As thb arc brightens and rises higher, many coloured raj’s develop. Soon the 
ssholc pattern m.iy break up into separate curt.ain-like rows rising upwards 
As a dint.ac to the dt'pLiy, lijc row of colours gather together to form a ‘corona’. The streamers may be 
gfsiD nnlcs ovcrtjcad, and th.cir appearance of coming together is the effect of pcrspcctis’c 
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bctv. ccn the brightness and the period. Just how 
this discovery makes it possible to calculate tlic 
distances of some of these variables is too 
complicated to be described here; but the calcu- 
lations have been made — and show some of these 
stars to be almost 100,000 light-years distant 
from the Earth. 

A third method of estimating the distances of 
stars is by the use of the spectroscope {see Colour). 
Exactly similar energy distributions in spectra 
aie thought to indicate stars of equal ‘real’ 
brightness; and so, if one star shows a spectrum 
cxncdy like that of another whose distance is 
known, its distance too can be worked out from 
measurements of its ‘apparent’ brightness. The 
spectroscope is also used by astronomers for 
obtaining data to calculate the speeds with 
which some stars arc moving in relation to the 
Earth. The method used is described in Wave 
Motion — 5: Doppler ElTcct. 

See also Eautii; Moon; Planets; Sun; Unu’erse. 

ATACAMA DESERT, see Deserts; Chile. 

ATEQENS. On the site of Athens, tlic capital 
of Greece, once stood the most famous city of 
Ancient Greece — yet the city to-day has little 
feeling of antiquityx During the Turkish oppres- 
sion of the 18th century Athens was reduced to 
a few hundred houses, and the modern city has 
been built up since tliat time. Evidence of the 
Turkish occupation remains in the streets and 
houses on the north slopes of the Acro’polis, 
which arc attractively Turkish in character. 
Two streets arc all that remain of the Turkish 
b.T.'aar in tlic city, the streets of smiths and of 
cobblers, narrow and noisy and dim. The 
lovely little Byzantine church of St. Tiieodorc, 
a very ancient foundation but rebuilt in the i ith 
rcnliuy, reminds us that for some centuries 
.Athens was part of the Byzanten’E Empire (q.v. 
Aol. I). 

Modern Athens was built mainly in the mid- 
tgth century to a pkan of squares, broad avenues, 
and gaidcns. Constitution Square is the hub of 
the city. In it arc the Royal Palace, the prin- 
cijial hotels, and the famous Zacharatos Cafe 
vdiich never shuts. -Atlicnians use cafes almost 
as ihougli tlicy were clubs. On summer evenings 
the pavements in front of tliem are gay with 
p.irties eating sweetmeats and ices, and drinking 
tea, coiTce, wine, or beer. In tlie streets which 
lead Irom Consuiution Square tlicre arc 

J 
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Tile Acropoli'; to^\crs high above tlie city. 
Prof. U. Ashmole 


museums, the University, and tlie National 
Library'. 

Piraeus, the port of Athens, is, like most ports 
of the eastern Mediterranean, ratlier squalid, 
overcrowded, and dirty. Its harbour facilities 
arc’ adequate, and there arc factories and work- 
shops. Between Piraeus and Athens lies the 
suburb of New Phalcrum, a batliing resort with 
good restaurants and hotels. 

Modem Athens is built among hills — liigh 
peaks quite close to the city, on which stand the 
mins of ancient Athens, the city of Athena the 
goddess of wisdom. Tlic rugged, clilfcd rock of 
the Acropolis (q.v. Vol. XII) towers high above 
everything, crowned by tlic ruins of temples and 
the Propylaca, the gateway to the citadel, and 
with the Great Theatre of Dionysus at its foot. 

The bare Areopagus was the hill where the 
Council of State held its sittings, and where, 
later, St. Paul addressed the Atlicnians; rocky 
Pnyx, witli its vast auditorium cut in its side, 
was where the citizens of the 5th and 4th 
centuries n.c. met in assembly; while a lower 
hill is topped by the Tiicscum or Temple of 
Hephaestos, the god of fire, the most complete 
Greek temple in e.Kistence. On the site where 
the Greeks built the Erechtheum Temple, the 
most sacred part of the Acropolis, a contest is 
supposed to have taken place between Athena 
and Poseidon as to who should possess the land 
of Attica. The prize was to go to w’hichcv'cr 
presented the inhabitants with the most valuable 
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gift Athena presented the olive tree and was 
acclaimed the victor 

The history of Athens is very old According 
to the legend, it became a powerful united state 
under Theseus, King of Athens {tee Greek 
Heroes, Vol I) In the 5th century sea 
re\olution took place against autocratic govern- 
ment, and the famous Athcman democracy 
esohed The 5th and 4th centuries BC were 
the greatest periods of Athens’ history After the 
Athemans had driven off the Persians who had 
devastated the city in the early 5th century, 
Athens became the leading state in Greece, and 
verv s\calth> Most of the famous buildings 
belong to this period and were built as part of 
Pencles scliemc for beautifying the city After 
ilie death of Pericles (q v Vol V) the potver 
of Athens began to decline In the 4lh and 5th 
centimes, the era of Socrates, Aristotle, and 
Praxiteles (qq v Vol V), she led the world in 
culture, but her political power was on the wane 
Even when she became a Roman province in 
27 B c she retained much of her intellectual 
prestige This lingered on until a d 529, when 
the Emperor Justinian ordered the closing of 
her schools of philosophy 

See also CasEce 

See alio Vot I Greek CmusATioN, Greeiu 

See also Vol XII Greek Art 

ATLANTIC OCEAN, tee Oceans 

ATLAS MOUNTAINS, j« Algeria, Morocco 

ATMOSPHERE, The layer of gases, between 
100 md 200 miles thick, surrounding the Earth 
Air IS not (as water is) a chemical substance m 
itself the word is just a general name for the 
gases present In an average sample of air at 
sea level these are nitrogen, 78 08 %, oxygen, 
2095 %, carbon dioxide, 003 %, hydrogen, 

0 01 %, and traces of the inert gases argon, 
helium, neon, krypton, and xenon There arc 
also varying amounts of Water Vapour (qv) 
and dust 

Below a height of 10 miles the atmosphere is 
warmed only very slightly by the direct rays of 
the sun it gams most of its warmth when Aese 
arc reflected back, on a longer wave length, 
from the earth’s surface Consequently, the air 
gets more or less steadily colder with height — 
at the rate of about i® Fahrenheit for each 300 
feet, though many irregularities arc usually 


found Airmen flying at anything over 10,000 
feet (or 2 miles) have to wear very warm 
clothing, and at 6 or 7 miles the temperature is 
usually about 60® below zero — or nearly 100® of 
frost It used to be thought that this drop in 
temperature continued with increasing height 
but observations made with recording thermo- 
meters attached to balloons show that above 6 
miles the air ceases to grow colder, and even 
becomes rather wanner at higher levels (This 
flgurc IS for the British Isles, at the Equator it 
IS about II miles, and at the Poles about 
4 miles ) The level at which this change in 
behaviour occurs is called the ‘tropopause’ (Gk 
tropos, a turning), the layer of air below it is 
called the ‘troposphere’, and the 40- or 50 mile 
layer above it is the ‘stratosphere’ (Lat slralum, 
a layer) Above this again is the ‘ionosphere’, 
so call^ because the chief thing known about 
It is that It contains quantities of ‘ions’ or electri- 
cally charged particles (see Arosr) It is in the 
ionosphere that displays of Aurora (q v ) occur, 
and here, too, is the ‘heavisidc layer’ wluch re- 
flects wireless waves and so makes radio 
communication round the circle of the globe 
possible The air m the ionosphere and the 
stratosphere is so very rarefied that Meteors 
(q V ) do not encounter enough friction to heat 
them to incandescence, and so make them 
visible {see Fig i). 

The air m the troposphere is rarely still 
Apart from the horizontal movements which we 
notice as Wind (q v ) there are continual up 
and down movements which (unless we are fly 
mg) can only be detected by their influence in 
forming CtOUn (qv) These arc called ‘con 
vection’ currents As warmer air always tends 
to rise above cooler (ffe Heat, Section 3), the 
fact that the atmosphere is normally warmest 
near the ground means that there is a continual 
tendency for the lower layers of air to rise and 
to be replaced by the cooler layers from above 
This tendency continues right up to the tropo 
pause, where it ceases, because in the strato 
sphere temperature no longer continues to fall as 
height increases, and so convection currents can 
not occur For this reason it had been expected 
that aircraft flying m the stratosphere would 
find no ’bumps’ or ‘air-pockets’ such as are met 
with at lower levels However, it has recently 
been discovered that, for some reason not yet 
Understood, very violent disturbances do exist in 
the stratosphere, so violent as to be dangerous 



ATOM 

to feel discomfort, because however deeply they 
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Research into the reasons for these is at present 
being carried out — but we can at least be sure 
that they arc not due to normal convection. 

Apart from the general tendcnc)' for the lower 
levels of air to rise above the higher, tlierc arc 
all sort.s of variations caused by local conditions 
tv’hiclj ciusc unequal heating by the earth’s 
surface. I.^rgc c.Npanscs of cloud may reduce 
surface heating considcr.ably, and in any case 
\^'atcr rcdccLs back far less of the sun's heat than 
land, and wooded country’ far less than sand, 
rocla, or turfy clialk. Near the poles vast areas 
of snow and ice cool rather than tvarm the air 
above them, while towards the Equator the sun’s 
ra)'s, approaching tlie vertical, take the shortest 
way through the atmosphere and so reach the 
earth with their power less diminished than in 
more temperate climates. ^Vith all these, and 
many other factors (see 'Weather), continually 
at u'ork, it is not to be wondered at that the 
troposjdicrc still springs many surprises on our 
we.athcr experts. 

The atmosphere has weight, just as our own 
bcKlics have, and consequently it is held to the 
Earth by the force of gravitation. This means 
that, like our o^vm bodies again, tlic atmosphere 
c-xerls Prekure (q.v.). At sea-level atmospheric 
pressure is equal to about t ton on every square 
foot. As wc climb higher, naturally the pressure 
grows less, and at 1 8,000 feet it is only about ^ ton 
per square foot. Above this height flyers begin 


breathe, tlicir lungs arc only getting half the nor- 
mal supply of ox^'gen. Climbers, w’bo need more 
oxygen because of their greater muscular efforts, 
arc apt to become still more distressed. That is 
why the men on the J^Iount Everest expedi- 
tions (q-v.) carried portable oxygen apparatus 
with them, as do airmen flying at great heights. 
\Vhen Gaston Tissandicr, the French scientist, 
went up in a balloon to 26,500 feet, in 1875, he 
fainted from lack of oxygen — and, though he 
recovered consciousness when the balloon sank 
lower, his two companions died. To-day, pilot- 
less balloons are regularly used to explore the 
stratosphere, and a Belgian scientist, Professor 
Piccard, has made several ascents in a balloon 
with a scaled cabin beneath it; but the iono- 
sphere lies far beyond our reach and can be 
investigated only by instruments from the Earth’s 
surface. 

ATOLL, see Coral Islands, 

ATOM. It is now known that matter of all 
kinds is formed from different compounds and 
mixtures of a number of basic substances called 
‘elements’, of which there are some ninety-two 
in nature (see Matter). This was finally proved 
in tlie 1 8th and 19th centuries, and until early 
in the present century^ it was believed that these 
elements, made of tiny particles called ‘atoms’, 
different for each different clement,' w'crc really 
the fundamental substances, incapable of being 
split up into anything simpler. 'Wc now know 
that the atoms of all these different elements are 
made up of yet tinier tilings, called ‘elementary 
particles’, of which there arc probably no more 
than four or five kinds. It is tlie number and 
arrangement of these particles inside the atom 
which give the elements tlicir characteristic 
properties. 

As early as the middle of the 19th century’ 
an English chemkt, Prout, had noticed tliat the 
atomic weights of all the elements then known 
v.'crc, with a feiv exceptions, exact multiples of 
that of tlic clement hydrogen, the lightest. He 
had tried to prove from this that all atoms must 
be built up in some way from hydrogen atoms. 
But as the atomic "weight of chlorine was 35I — 
not an exact multiple of that of hydrogen, 
scientists could not accept his theory’. (U’'e shall 
sec later ivhy chlorine included tliis fracdon.) 
In 1896 a great new discovery was made, purely 
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h) chance A French scientist, Bccquerel, IcTi 
in lus desk a piece of mineral, uranium, near 
som*- photogmpluc phtes Mlicu he come to 
rcaimnc these he found that m some \va> thej 
had been aflcctcd as though light had reached 
them He kncrvNr this could not be the cxplana- 
tion, because the plates had been wrapped in 
b' ick paper and scaled in a cardboard box It 
could onl> be that the uranium had given out 
nv-s of son- land which bad affected the plates 
nils led him to die discovery of ‘radio-activitj’, 
tlic fici that some of the elements, whether 
heated or not, steadil) give out certain rays or 
particles ’ste Uadiatton) Mhcn in 1898 Picrrc 
and Mane Curie (q v Vol V) extracted from 
uranium o'c a new element ‘radium’, much 
norc radio active than uramum, many phjri- 
cLsts vscrc attracted to this new hnc of research 

In igii the famous phyaicist Rutherford 
(q V Vol V) pul fonvatid a new llvcoty of llie 
atom (which was later developed b> the Dane 
Niels Bohr), suggesting that all the atoms of all 
the different elements were made up of the same 
two fundamentals, ‘electrons’ and ‘protons’ 
Tlic) held that a proton was a small particle 
enrr^ ing a posuiv e charge of ELEcrRtcrrY (q v ), 
and an electron a small particle negatively 
chargetl and, compared with a proton, J.OjO 
tunes lighter Tlie atom itself consisted of a 
central ‘nucleus’ made up of a number of pro 
tons and (as thc> then thought) electrons, closely 
bound together m some sort ofwaj and with a 
positive charge, and round this danced a num 
ber of electrons moving in fixed patlis or ‘orbits’, 
cither circular or elliptical, some rcmaimng close 
to the nucleus and some keeping comparatively 
far awa> — in short, a kind of miniature solar 
svstem 

Tlic total electrical charge of the moving or 
orbital electrons was negative enough to balance 
the positiv c charge of the nucleus and so keep the 
atom as a v\hole elcctncally neutral In 1913 
the I nplwh ph)-sicjst Moseley made tlic im- 
{XJrtant discover) that the cicctncal charge on 
the nucleus of an) element corresponds exactly 
with Its ‘afOTuc number’— or its position in the 
Periodic 1 able of ricmcnts arranged in order 
of atomic v\ eights (s« Matter, Tig i) For 
example, the charges on the nudci of atoms of 
iilvcr (No 47) or of uranium (N’o gs) are just 
fort) sev en or nmcl) two times as strong as that 
of h)drogen, which, as the hghtest element, is 
N’o 1 on the list 
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TIic thcor) of Rutherford and Bohr gave a 
good working picture of tiic atomic structure 
(see Fig 1) One of the most important correc- 
tions to It lias been Chadwick’s discovery m 193a 
that the other mam constituent of a nucleus is 
not the electron, with its negative charge, but 
the ‘neutron*, an cicctncal neutral particle 
Protons and neutrons are now thought to be 
basically the same, different only m tlieir electric 
states, and have been renamed ‘nucleons 
The atom, then, is to day believed to consist 
matnl) of two kinds of particles the nucleons 
(protons and neutrons) forming the nucleus and 
the electrons encircling it ('Die other particles 
known, ‘neutrinos’, ‘mesons’, and ‘positrons or 
posiiiiefy charged electrons, need be no more 
than mentioned here) For the most part an 
atom consists of empty space, only about one* 
million millionth of its bulk being occupied by 
these particles Its mass (or, roughly, weight) 
Les almost entirel) m its nucleus, since a proton 
or neutron weighs about 1,840 times as mucli as 
an electron This suggests that the nucleus must 
be heavy compared to its size almost be)ond 
imagination — and, m fact, if it were possible to 
coffect one thimbfelul of solid nuclear stuff iC 
would weigh no less than 250 million tons* 
Normally there is one electron (negative) for 
each proton (positive) m the nucleus, to keep the 
atom clcctricall) balanced or ‘neutral’ WTien 
an atom loses or gams an electron it becomes 
electrically charged or ‘ionized’, and it, or a 
group of such atoms, is called an ‘ion’ 

It IS no longer behev cd that the electrons mov c 
round the nucleus in orbits, like planets round 
the sun instead, tlie new science of Wave 
Mechanics gives them uncertain patterns to 
occupy {ire Quantuvi Theory) It is believed, 
however, that they move immensely fast m 
different la) ers and that each layer has a definite 
number of electrons. The la)er nearest the 
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i)SJc!<'iis ha-: two, the second layer not more than 
cic’iii, the third layer is sometimes complete with 
eight and sometimes with eighteen, and so on. 



HYDROGEN OXYGEN 

I'lG. 2. ATOMS or in’DROGns Asn oxygio; 


Also, the electrons of any atom fill the layers 
from the centre outwards; so tlint if there arc not 
enough available to fill all the layers completely, 
it is the outer layer which remains incomplete. 

It is the shortage of electrons in the outer 
l.TVcr which decides the way in which an element 
can comhinc with others to form ‘chemical 
compounds’ (see CiinMisTRY). The nucleus re- 
mains unaltered throughout; but the outer 


clectroits rearrange themselves or transfer to 
other atoms. O.xygcn, for example, has eight 
electrons, so that its second layer is Uvo short; 
hydrogen has only one electron: when the two 
comhinc, one atom of oxygen seizes two hydrogen 

atoms to fill up its outer 


layer. This combina- 
/ ^ 'i ( Y makes one ‘molc- 

culc’, or the smallest 
possible piece, of water 
(H.O) {see Fig. 3). 

WATcn .Similaiiy, nitrogen has 

seven electrons, leaving 
a shortage of three in the outer layer: so it com- 
bines with three hydrogen atoms to form a mole- 
cule of ammonia (NH3). 

There arc six elements which never form com- 
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pounds and so arc called the ‘inert’ (or inactive) 
g.ises. Tills is because all their layers arc com- 
plete; helium with two electrons, just filling one 
haver; neon with ten, filling two; argon with 
cig’ntcen, just filling three, and so on. Thus our 
Slew knowledge of the structure of the atom 
completely explains how the elements arc able 
to combine "with each otiicr only in certain wap 
— c.xpi.ilns, tliat is to say. their ‘v.alcncy’. It is 
not difitcuU to sec, too, how it accounts for tltc 
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way in which the elements can be arranged in 
groups having many properties in common — the 
Periodic Tabic. This would be most surprising if 
each element were distinct and different from 
cvcr\' other {see Periodic Table, pp. 278-9). 

It” is only the heaviest elements which are 
radio-active. Their nuclei are so big that they 
arc unstable and .shoot out tiny particles with 
vcr>- high speed — ‘alplia-particlcs’ (helium 
nuclei — two protons and two neutrons), ‘beta- 
particles’ (electrons), or ‘gamma rays’ {see Radia- 
tion). Thorium and uranium behave in this 
way, and by doing so they gradually change 
themselves into different elements. A piece of 
uranium will gradually degenerate into a piece 
of lead, although it will take millions of years to 
do so. In the coui-sc of this transition an atom 
of uranium tvill become an atom of radium 
before changing finally into lead (see Fig. 4). 



.Atomic weight 238 

Expels alph.^-p.^^ticlc, tlicn in quick 

succession 2 beta-particles 


Atomic weight 234 
Expels alpha-part idc 


Atomic weight 230 
Expels alpha-particle 


Atomic weight 226 
Expels alpha-parucle 


Atomic weight 222 

Ibcpcls in quick succession 2 alpha-, 

2 beta-, I alpha-, 2 beta, i alpha- 

paruclcs 


.Atomic weight 206 
ThLs is st.ib!c: i.c. no more radio- 
activity 


Fie. 4. THE Dcaw or CRANtusi TO en.YD 
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This IS the reason that radium is alwaj-s found m 
pitch blende, one of the uranium ores Uranium 
(q V ) IS the heanest of the knowm natural 
elements But m the atomic bomb factones 
other elements ha\e been manufactured — 
among them neptumum and plutomum (Nos. 

93 and 94 m the Pcnodic Table) — which are 
even heavier, and more arc liicly to be made 
in tlie same vvaj All these artificial elements 
are radio-active and unstable 

One last very important discovery was that 
many elements contain more than one kind of 
atom These have exactly the same chemical 
properties, because the^ have the same number 
of protons and electrons, but their waghts are 
different, because Ihcv have extra neutrons in 
the nucleus The atoms of the same element 
differing from each other m this way are called 
‘isotopes’ They were first discovered in 1919, 
when the Bnlish phj’sicisl Aston showed that 
the element chlorine in its usual form has two 
isotopes, one of atomic weight 35 and tlie other 
37 — thus showing why Prout’s theory had not 
been accepted Hjdrogen has been found to 
have two isotopes, the first with one proton in 
the nucleus and one surrounding electron, the 
second with one proton end one neutron in the 
nucleus and one surrounding electron(irr Fig 4) 
Tlie latter heavier isotope of hjidrogcn is ciw 
a ‘deutcron’ (‘deuterium’ is ‘heavy hydrogen*, 
fonned of deuterons only), and when combined 
with oxygen it forms ‘heavy water’, a liquid 
which IS denser tlian normal water 

Almost eighty of the mnety twoelcmentshave 
now been found to possess isotopes, many of 
them more than two Tin, for instance, has no 
less than ten 

It might have been thought that nothing 
of practical importance would be gained from 
studjing an) thing as tiny as the atom Alrcad) , 
however, it is plain that our new knowledge of 
the atom ma) some day be counted as mao’s 
most important step forward since he first dis- 
coi ered fire, many thousands of j ears ago The 
tcmblc pow er of the atomic bomb has alread) 
been demonstrated in warfare, but the peaceful 
uses to which the new knowledge may be turned 
arc man) and vaned Doctors all over the world 
are now making use of isotopes in the stud) of 
disease and of radio-activity for its cure, indus- 
trial chemists and ph)’sicists arc creating new 
substances for our use But perhaps the greatest 
change will come when atomre power can be 


made available in a practical form for the purs 
poses of industry Then we sliall be no longci' 
dependent for power, light, and heat on ou^ 
rapidly shnnking deposits of coal and oil {see 
Atomic Power, Vol VIII) 

See also MATrxa, Cheuhtry, Eixcnucmf 

AURORA BOREAUS. Also called the North 
cm Lights — a display of coloured light m th^ 
mght sky of polar regions In the southern 
hemisphere it is known as the Aurora Australis 
During the long arctic winter, when for months 
on end the sun never lifts above the honzon, 
these lights make something of a substitute fot- 
da)hght, and according to the accounts of thos^ 
who have seen them there, often present a 
spectacle of magnificent beauty The aurora] 
hght 1$ occasionally seen in lower latitudes (it 15 
lairly common in the extreme north of Scotland 
but usually in far less brilliant colours Though 
Its form and appearance vary considerably 01 
dificrcnt occasions, it usually consists of ^ 
circular arch of white or greenish-white light 
stretching across the heavens and centred on the 
magnetic pole This arch constantly flickers 
brightening and dimming now in one place and 
now m another, so that it looks like lighted 
curtains being softly shaken From the bnghtet- 
parts long ra)3, often bright green, violet 
purple, or rose, dart upwards and outwards 
until they ma> even come together and meet 
overhead, to form what u called the ‘boreal 
crown’—- when half of the entire sky may be 
alive with light The spectacle often lasts for 
several hours before it finally fades away (see 
Colour Plate opposite p 32) 

The undcnideofthe auroral arch never comes 
lower than about 50 miles above the surface of 
the Earth, so that the phenomenon evidently 
takes place m that layer of the AxiiospHERt. 
(qv) which is called the ‘ionosphere’ It ha^ 
been found that outstandmg disp!a)’s of tht; 
aurora in the ArcUc are alway’s accompanied 
by simultaneous displays m the Antarctic, sg 
that to observers on another planet the Earth 
at such times would appear to be glowing like 
a magmficent neon hght It seems that this kmd 
of illuminant, famili ar to us outside shops and 
cinemas, may be a very close parallel to auroral 
h^t, the probable cxplanabon of which is given 
in Electricttv in Nature 

As so often wath extraordinary natural phenow 
mena, superstitious belie/s are attached to the 
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Aurora Borealis. Exceptional display’s were sup- 
posed to herald %var and other world disasters 
— as the unusual display all over Europe in 
193O, which was seen as far south as the Mediter- 
ranean, has no doubt been said to have done. 
Am ora was the Roman Goddess of Dawm. She 
vras the daughter of the Sun-god, and it was her 
duly to lift the veil of night with her rosy fingers; 
so it was natural that her name should have been 
associated with the brightly coloured polar lights. 

AUSTRALASIA, sec Australta; New Zea- 

EAsn; PACincIsi.ES. 

AUSTRALIA. This is the only mainly English- 
speaking continent in the world, and yet it lies 
as far from England as it possibly could. A tun- 
nel tlirough the centre of the earth from London 
would come out near the Antipodes Islands, 
only 1 ,500 miles south-east of Australia. To the 
south there is a stormy ocean, and beyond that 
the ice of Antarctica. Eastward, America is 
7,000 miles away. -Africa is 6,000 miles to the 
vest. To the north and north-west is Asia, and 
the. islands of Indonesia are almost 2,000 miles 
distant. Yet Australia has had little contact with 
Asia. The first European colonists settled in the 
south-east, and to-day six-sevenths of the people 
ofAuslralia live in the ‘fertile crescent’, a coastal 
strip 200 miles wide c.\tcnding from Cairns to 
Port Piric. 

Australia is rather smaller than Europe, and 
about the same size ;is the United States of 
.\meiica. The Commonwealth of Australia in- 
cludes Tasmania (26,2 15 square miles) and many 
smaller islands, and has an area of nearly two 
million square miles, more than a third of which 
is within the tropics. Though Australia has a 
much longer coastline on the Indian Ocean than 
on the Pacific, it is always called a Pacific Ocean 
country, and, indeed, it is the Pacific side that 
m.utci’s most. 

There aic three main types of country in 
.Australia. Mountain ranges and table-lands, 
with small river-plains on the scasvard side, c.x- 
tend down the cast const and curve round to 
Adelaide. Behind them the centre of the conti- 
nent is filled by vast lorvlands, broken by occa- 
sion.d mountain ridges. Tiic western third is 
occupied by a low pl.atcau of ancient rocks. Tire 
highest point. Mt. Kosciusko. 7,328 feet above 
tr.’-lcvel. and all the pcala; over 5,000 feet, rise 
in the eastern mount.aijis. In contnast, the b;isin 
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of Lake Eyre in the central region is as low as 
40 feet below sea-level. Except on the cast and 
south-east coasts and in the soulli-svcst corner, 
Australia is arid, with low rainfall and high 
evaporation. In parts of the Lake EyTc basin 
the average rainfall is only 5 inches a year. 
West of the Gulf of Carpentaria in the north 
there is a wet monsoon season svith heavy' rains, 
and a dry' season of 7 months svith practically 
no rain. And so the rivers of Australia do not 
carry' much ^\•atcr. The largest river system is 
that of the Murray in the south-east. The 
Murray and its tributaries drain 500,000 square 
miles, and supply the water for Australia’s chief 
irrigated areas, notably the Murrumbidgee 
(Lccton) area in New South IVales, and Mildura 
in Victoria. A'ct in the 1944-5 drought even the 
Murray' carried no tvater to tlic sea for several 
months. Many rivers of the central lowlands 
Avhich show up avcU on the map, such as the 
Finkc, Diamantina, and Cooper’s Creek, are 
rivers only after very heavy’ rain and then for but 
short periods. Tlie majority’ of the lakes shotvn on 
maps of this region are dry' most of the year, or 
arc at best salt SAs-amps. Lake Eyre, the largest, 
Arith an area of 4,500 square miles, is mostly 
salt mud, with Avatcr in only a few nlaccs. 
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Austral an J^ews anil 

It IS not surprising therefore, that about a 
thud of Australia is either desert or fitted only 
for very thin grazing by stock, and that another 
third IS suitable for grazing but unlikely to have 
any considerable permanent population Even 
the areas % ith fairly adequate rainfall have 
occasional but devastating droughts — such as 
that of 1944 5 avhen the wheat harvest was 
only about one third of the normal amount 

Some parts oT Australia, mostly in the east, 
have dense evergreen forests, but m general the 
most common plants are those which are 
equipped to resist drought The characteristic 
forest tree is the eucalyptus, or gum tree, of 
vvhicli there arc 300 species In Victoria and 
Tasmania these grow to well over 300 feet and 
challenge tlte sequoias of Califorma for the title 
of the worlds tallest trees They yield a fine 
hardwood timber Originally the eucalyptus 
grew only m the Australian region except lor 
one kind which was found m Mindanao in (he 
southern Philippines To day they flourish in 
America, Asia, Africa, and southern Europe 
In the dry regions dwarf Malice gums, a few 
feet high, are scattered over vast areas Australia 
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has been widely separated from the rest of thtf 
world for so many millions of years that the bulk 
of Its plant and animal life has developed along 
fines peculiar to itself 

Sheep, cattle, horses, and rabbits were all 
brought to Australia by Europeans There arf 
even wild camels, descended from camels which 
were brought from India to serve as beasts of 
burden in the desert The original animals of 
Australia were nearly all Marsupials (q v "Vol 
II) creatures, such as kangaroos and wallabies, 
that carry their young m pouches Among thern 
are the koalas or ‘teddy bears’, which live up 
trees, eat only certain kinds of eucalyptus leaves 
never dnnk, and have a most amiable appear 
ance The wombat lives tmderground and look? 
rather like a pig Possums live in trees and can 
hangby their tails, and there are marsupial mice 
no larger than the European mouse Tasmamn 
has two carnivorous marsupials not found in 
Australia the striped ‘tiger’, about the size of 
a wolf, and the smaller ‘devil’ 

Among the non marsupial animals are the 
strange looking Platypus and Echidna, which 
lay e^s and suckle their young The Dingo of 



native dog, Im now been largely exterminated 
Giving to its habit of killing sheep. There arc 
(irty kinds of mice and many bats, including 
the Imre Flying-fox which cats fruit. Australian 
swans are bind:. 7'iic Emu is an ostrich-like 
bird. 1 he wedge-tailed eagle, called the eagle- 
hawk, is ihc largest ituc eagle in the world. 
The kookaburra, or laughing jackass, is a giant 
kingfisher that avoid.s water, laughs like a 
maniac, and cats snakes. Other birds such as 
the Brush Turkuy, tiic Lyrr Biro (qq.v. Vol. 
II), and the Bower bird have interesting and 
unusual habits. Aiisttalia has many snakes, of 
wliich several varictic.s have poison-fangs, but 
few arc dangcious to man. 

'Flicre arc Jiol many wild fruits which can be 
eaten, c.xccpt for the c.xocarpus — a native cherry 
which has its stone outside. In addition to this, 
the Austr.nuan AnoRtci.sTj (q.v. Vol. I) made 
use of roots and the seeds of grasses and other 
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plants for their food. European settlers imported 
grains, fruits, and root crops, and introduced 
new grasses. But sheep-farming, Australia’s 
greatest industry', still depends mainly on graz- 
ing the native grasses and bushes, such as the 
curious blue saltbush which grows in the dry 
country, 

The early settlci's in New South \Vales lived 
largely on maize. "W^icat is now the chief grain 
crop, and varieties have been found wliich can 
grow with little more than lo inches of rain a 
year. Potatoes grow best in Tasmania, Victoria, 
and the table-lands of New South Wales. 
Sugar-cane is gjown in tropical Q,uccn.sland, 
where it tluives in the rich alluvial soil and 
hcasY rainfall of the coastal areas. Apples, pears, 
and plums do best in the cooler regions of Uic 
mainland and in Tasmania, whicli is sometimes 
called tlic Apple Island. Grapes arc important, 
especially in the irrigated area of the Murray 
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basin, such as at MUdura, where there is water 
from the river, and a rainless period of hot sun- 
shine scr\’cs to dry them and turn them into 
raisins and currants. Rice is grown in the 
Murrumbidgcc irrigation area. 

Australia is rich in minerals. There are 
deposits of black coal in New South Wales and 
vast deposits of brown coal in \nctoria, used 
mainly to de\clop electric power. Western 
Australia is an important gold area, and there is 
much gold in Bulolo in the New Guinea tem- 
tory, w hidi is held by Australia under mandate. 
Machinery and supplies — including even cows 
— have been taken there by air. 

In the and region west of Spencer Gulf the 
cxtrcmel) rich iron ore of the Iron Mountains 
supplies tlic raw material for the steel industry 
of Nc\v South ^Valcs — and, more recently, for 
an iron-working and shipbuilding towm created 
at IV'hjalla, near the ore-beds. Coal is brought 
from New South Wales. In the tropical north- 
\vest, nch iron ore is quarried from islands in 
Yampi Sound and transported to Newcastle in 
New South ^Vales. Broken Hill, in the arid 
south-west corner of New South Wales, holds one 
of the greatest deposits of silver, lead, and zinc 
in the v\orId. Australia is also a large producer 
of copper. 

There has been much argument as to the 
number of people Australia is capable of sup- 
porting. The ofiicial aim of the Commonw’ealth 
Government is twenty millions, some thirteen 
millions more than there now are. This seems 
a modest figure, and may very w-ell prove to be 
an under-estimate. 

Sm Also Adelaide; Brissa-ve; Canberra; Hooart; 
Miieolrve; Pertii; Sydney. 

See aba Vol I.Alttrauam. 

AUSTRIA. Modem Austria is a small country 
of .about 32,000 square miles, slightly larger than 
Scotland, wilh some six to seven milhon pcoplc- 
Since 1919, when it lost its only seaport, Trieste, 
it has been an inland countiy’ {see Map, p. l6o). 
Most of It is mountainous, some two-thirds being 
over 3,000 feet above sca-Icvel. More titan a 
third is forest, and a tenth is barren rock and 
glacier. Because of these natural factors, the 
Austrian people are % ery unevenly distributed 
— indeed, some two millions, or a third of all 
Austrians, live in the capit^ dty of Vienna 
(q.v.), which owes its size to the fact that {(used 
to be Uie centre of tlie great Hapsburg Empire. 


Though small and poor in natural resources, 
the central position of Austria in Europe, and 
the fact that it is crossed by the River Danube 
(q.v.), make it important economically, strate- 
gically, and politically. Austria is essentially a 
jtmetion where north and south, cast and west, 
meet, as is shown by its many different kinds of 
landscape and climate, its plants and wild life, 
as well as by its mixture of races and cultures. 

The eastern end of the Alps (q v.), s\hich are 
separated by the Danube from the Bohemian 
Mountains, occupy the greater part of Austria. 
The Austrian Alps, though lovs er than the Swiss 
Alps, none Uic less have some of the grandest 
mountain scenery in all Europe. In Carinthia, 
for instance, in which the highest peak rises to 
12,500 feet, there arc some 200 lakes. Apart 
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from their magnificent scenery, these mountains 
arc important for the timber which grows on 
their lower slopes, for the Alpine pasture on 
wluch the dairy-cattle feed, and for the electri- 
city generated by their water-pow'cr. Salt is 
mined near Salzburg, and there arc coal and 
lignite mines in the central region. 

The Danube runs through wooded hilly 
countT)’, where the climate is milder and the soil 



more fertile than in the alpine regions. Tlicrc 
arc vineyards and many old historic mansions, 
rastics and mon:istcrics, often of great archi- 
tcctnra! beauty. The valley opens out east- 
ward into tlic Vienna Basin, a depression about 
Go miles long from north-east to south-west, 
and about 20 miles wdc. Here routes from 
north, south, east, and west converge. Tlic land 
is intensively cultivated, though many arc.as 
bordering the Danube arc liable to flooding, 
'flic main crops arc wheat, sugar-beet, and 
vines. 

Sre also V0I. I : AusnuwJS. 

avalanche. An avalanche occurs when a 
mass of material on a mountain-side begins to 
slip and finally hurtles down. There are ava- 
lanches of earth, stones, rock, ice. and snow; but 
usually the word is used to describe an avalanche 
of snow, and it is snow-avalanchcs that arc dc- 
srribed here. 

Snow lies and builds up to great thickness on 
quite steep slopes, especially if the surface of the 
slope is not veny smooth. As a general rule it 
is assumed that snow lying on a clear slope 
sleeper than 22° is liable to avalanche. \Vhcn a 
snow mass is so poised, a vciy small disturbance 
may set it in motion: the vibration of a passing 
train, the movement of a man or animal, the 
fall of a tree branch, or even a sound, can 
cause thousands of tons of snow to come crashing 
down a mountain-side. 

The speed of an avalanche varies consider- 
ably: some move no faster than about 20 m.p.h., 
while others have been estimated to have a speed 
of about 200 in.p.li. 

The snow involved in a big avalanche may 
.unounl to over a million cubic yards and weigh 
ihonsaiuls of tons. Such a mass hurtles down tlic 
mountain-side with a roar like tliundcr and 
sweeps away or crushes objects that lie in its 
path. Ifowcvcr, tlie most frequent, and often 
the most powerful, instrument of destruction is 
not the snow but the wind caused by the ava- 
lanche. The swiftly moving mass of snow pushes 
the air in front of it with such violence that it 
fans out sidewas-s as well as driving directly 
ahc.ad. 'Ilxis wind sometimes reaches a force 
almost eqtial to that of a tornado, and is respon- 
siblcfor most of the fanUisiicciTcctsofaN’alanchcs. 
Once, thirty sm.all buildings v.crc seen to dis- 
intcev.Uc under the imp.aci of tlie wind-blast 
from an aval.anchc which came to rest 200 vards 
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away; and during another avalanche, trees 
1 ,500 feet ahead of the advancing mass of snow 
were thrown down. A veiy' spectacular incident 
was tliat in svhich a large section of an iron 
bridge, weighing several tons, was thro\\Ti about 
150 feet upwards. Perhaps the greatest known 
destruction of an avalanche wind happened in 
iSig in the Alps, when part of a glacier slid 
downhill and over a precipice: the resulting 
wind scattered and almost totally destroyed the 
houses in the nearby village of Randa, flung the 
steeple of the stone church to the ground, and 
tossed hcav)' millstones about like leaves in a 
gale. 

Luckily, as most avalanches occur in un- 
inhabited parts, the damage they do is small 
compared to that done by tornadoes, hurricanes, 
and earthquakes. In settled areas measures arc 
taken to prevent large avalanches — trees arc 
planted fairly close together, and ro^vs of strong 
walls arc built so that lai^c snow masses cannot 
form. Anoilicr method used is to shoot at and 
so dislodge small avalauclics before they can 
grow big and dangerous. 


AZERBAIJ^\N 
AZERBAIJAN TIic Soviet Socialist Republic 
ofyVzcrbayan, together «iih the Soviet Socialist 
Republics of Georgia and Ariie-via (qqv), 
forms Transcaucasia Azerbaijan lies on the west 
coASt of the C\sriAN Sea (q v ), east of Armcma 
and 'outh east of Georgia 

/\zerbaij 3 n consists of the broad valley of the 
lower River Kura, the slopes of the Caucasus 
MotsTViss (q V ) m the north, part of the 
\nucnian Highlands m the south west and a 
n trow coastal plain along the Caspian Sea 
Ihe Kura valley is tlr> and and, with cool 
vMiitrrs and vcr> hot summers Near!) all the 
culm ation is near the banks of the mcr and of 
its tnbutaries \ here the land can be imgated 
Azerbaijan is one of the mam cotton growang 
areas of the b b S R Tobacco and vines are 
al'o culuvaitd In the valley of the Caucasus 
and of l! e Vrmcnian Highlands there is more 
rainfall «o tliat cattle can be kept and cheese 
and butter produced The Caspian coastal plain 
has a « lb tropical climate, with warm wet 
winten aid hot dry summers Thick forests 
cov cr the slopes of the hills, and on the lowlands 
lemons, oranges tea, and tobacco arc cultivated 
The chief oil fields of the U S S R he in the 
Apsheron peninsula of Azerbaijan, to the east 
and south of Baku near the mouths of the River 
Kura Baku the capital, is an ancient city, a 
centre of caravan trade in Uie past, with an old 
Arabic fort and palace, to day it has modem 
bmldings an colleges There arc now large oil 
refineries to <J al with the oil from the wells of 
the Baku oil 1 elds, before it is shipped by the 
Caspian Sea and the River b^’olga to other areas 
of the USSR or is pumped by pipe line to 
Datum on the Black Sea Industnes making 
equipment for the oil industry have grown up, 
as well as cotton mills to manufacture the raw 
cotton from the Kura valley 
Sre a!w S R 
S:* abo \ vl I RvssiAM 

AZORES. About 900 miles west of Portugal, 
on roughl> the same latitude as Lisbon, hes a 
group of islands called the Azores Rocky and 
of bold relief, they arc of volcanic origin, and 
rest on a great ridge called the Dolphin Ridge 
{ste Oceans), which rues from Uic bed of the 
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Atlantic The Azores belong to Portugal, and 
to that country most of their produce is sent 
There arc ten islands set out m three groups the 
largest island being San Miguel, which ts 41 
miles long and miles wide Fonta Delgada 
js the chief town of San Miguel Ships call at 
Faya! Island where there is a good harbour at 
Horta Pico, m the central group, contains the 
highest mountain, Gran Pico, which nses to 
7 600 feet above sea level This peak is com 
posed of volcanic rocks, and small eruptions still 
disturb the area Flores is the island where Sir 
Richard Grenville and his fleet took shelter 
before attacking the Spanish fleet Tennyson, in 
Ills poem TTte Rnenge, gives an account of this 
sea battle 

Over joinchcs of ram fall on the islands during 
the year, most of it in winter Agncultural pro 
ducts are tobacco, apples, gnin, oranges, pine 
apples, and wine Adequate rainfall nounshes 
grass for herds of dairy cattle, and good butter 
and cheese are produced The population of the 
Azores is 232 000, almost all of whom are en- 
gaged in farming or in dealing v\ ith the products 
of the lard 



B 


BAFFIN LAND, w Gueenlaxd. 

BAGHDAD. For ccntinics the name Baghdad, 
the capital of Iraq, has conjured up in tlic minds 
ol western peoples all tlic colour and glamour of 
the Arabian Xigbls, the richness and m-^-stcry 
of the Bast. To-day the city is a curiously con- 
fused mixture of old and nciv, rather dis- 
appointing to tlic western visitor, except for 
small parts. Sheikhs from the desert still come 
on pilgi image — but more often by motor than 
by camel; and beaidcd, robed Iraqi and tradi- 
tionally gaibcd Jews do their shopping more 
often in shops of European design, stocked with 
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European goods, than in the bazaars of the Arab 
quarter. 

The historic Baghdad, capital of the Caliphs, 
w.as on the wast bank of the Tigiis; modern 
Baghdad, capital of the young country of Iraq, 
lies along 2 miles of the cast bank of tlic river. 
It is a tightly packed area of warehouses, offices, 
mosques, and residences, some tlircc-quartcrs of 
a mile deep; yet seen either from the river or 
from the raihvay which folloivs its west bank, 
tlic city looks quite picturesque, wdth the domes 
of its many mosques rising among the big 
buildings, and the lively river scene. The river 
is generally crosvded svith native boats, some 
piled high witli fruit and other merchandise, and 
others loaded up with passengers or ivith 
animals. 

Most of tlie buildings arc of mud bricks, and 
many of them arc in a poor state of repair, so 
that the narrow winding streets look squalid and 
gloomy. The only broad tlioroughfare, Neiv 
Street, runs from the south gate of tlic old city 
walls, roughly parallel to the river but at some 
distance from it, to the north gate. Tlic wcaltliy 
quarter of the toivn is near the south gate, and 
here tliere are old Arab houses ivith high walls, 
courtyards, and terraces. 

Farther north, between New Street and the 
river, there arc the bazaars — a maze of lanes 
and arcades crowded \rith merchants selling 
carpets, gem-stones, silks, and perfumes, ivith 
silversmiths, Icatlier-workers, and other crafts- 
men. To the cast of New Street the lanes are 
wider and very attractive with their broad-caved 
houses and overhanging windows. 

See also 

See also Vol. I; Ihaqi; Arabs. 

BAHAMAS, sec West Indies. 

BALEARIC ISLANDS. Tliis flourishing little 
group of islands lies in an arc in the western 
Mediterranean Sea between Spain, to wffiich 
they belong, and Sardinia {see Map, p. i6o). 
Majorca (Mallorca) is the largest; to the cast is 
Alinorca, the second largest. Iviza and Formcn- 
t.ara, to the south-ivest, are sometimes called, 
along with four smaller islets, tlie Pitjmsac or 
Pine Islands. 

The climate of all the islands is pleasant, 
though that of Majorca is best, for the highlands 
Ashich border its north-w'cst coast protect it from 
nortlicrly winds. jMinorca is unprotected from 
the north and occasionally gets cold winds, while 
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IvizA su/Ters someCimes tivm tli« hot desert wind, 

the Smocco (q v.)< 

Olive-groves and vineyards flourish on the 
coastal plains. Almonds are grown, as well as 
vegetables, oranges, and flgs Iviza spectaliT^os 
in apricots; Minorca exports honey and chee$o> 
Tormentara produces fine corn crops; pigs and 
poultry are reared everywhere, and the pines 
from the hill-sides supply a well-established 
timber industry. Lobsters are sold in large 
quantities to Spain. Pottery and glazing arc old 
crafts, and the majolica >\arc of Uic islands is 
famous. Boot and shoe making is an important 
ne\v industry. 

The Moors left many evidences of their 
dominion over the islands in the Middle Ages. 
Palma, the capital of Majorca, is very Mooiish 
its squares and courtyards, its flat-roofed 
houses with barred windows, and its welk. In 
the 1 8th century Minorca was British, and the 
houses of the capital, Port Mahon, shosv in- 
fluences of the British architecture of that time. 

BALTIC SEA, Tliis almost inland sea opens 
into the North Sea by narrow channels between 
Denmark and Sweden, called the Great and 
Little Belts, and then through the Kattegat and 
the Skagerrak (tee Map, p. r6o). At its extreme 


north is the Gulf of Bothnia, and eastwards arc 
the narrow Gulf of Finland and the smaller Gulf 
ofRiga The Baltic is now joined to the White 
Sea and the Arctic by the White Sea Canal, 
which runs from the head of the Gulf of Finland, 
through Lakes Ladoga and Onega. The canal is 
142 iniJes long and svas opened in 1933. In the 
south-west the Kiel Canal (q.v. Vol. IV), built 
by Gennany in 1895 for strategic reasons, pro- 
vides an additional exit to the North Sea. 

The Baltic is surrounded by Sweden, Den- 
mark, Germany, the Baltic Republics of the 
U.S.S.R., and by Finland. Many great rivers, 
such as the Oder and Vistula, flow into it, and 
in consequence it is less salt than the ocean. It is 
a shallow sea, with an average depth of 20 
fjifVioms (izQ feetj^ and in many places sand- 
banks and shoals make navigation difficult and 
dangerous. Large areas of the sea and several 
of its ports freeze up in winter. It has many 
islands, of which Gottland and Oland (Sweden) 
and the Aland Islands (Finland) are among the 
largest The southern shores are notable for 
the sand-spits and dunes, called ruhrungs, which 
have been formed by wind and currents across 
the mouths of the main nver inlets. 

At the close of the Ice Ace (q.v.) the Baltic 
was much larger than it is to-day. It covered 
the central lake-belt of Sweden, extended east- 
wards into Russia, and was joined to the North 
Sea by a broad channel. Geologists call this the 
Yoldia Sea. Later, the level of the land surface 
rose and closed the channel to the North Sea, 
transforming the Yoldia Sea into a fresh-water 
lake called Ancylus. Geologists have discovered 
this by studying the salt or fresh-water plant 
and animal remains found on the sea-bed. The 
shape of the Baltic as it is to-day is due to the 
subsequent formation of the present narrow 
straits connecting with the North Sea. 

In the days of sailing-ships the Baltic Lands 
were important suppliers of ropes, sail-cloth, 
and timber. During the late Middle Ages this 
trade was controlled by the free cities of the 
Hanseaitc League (q.v. Vol. VII), which in- 
cluded Baltic ports such as Lubcck, Stettin, and 
Danzig Some of these ports have lost their 
former importance, but the Baltic is still a high-' 
way for trade, particularly between the coun- 
tries which surround it. 

BANGKOK. The capital and chief port of 
Siam is situated on the River Menam, some 
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miles above tlic Gulf of Siam. It is a picturesque 
city, with flimsy wooden houses, thatched or 
lin-ioofcd, which jostle each otiicr along the 
river-banks — indeed many houses arc actually 
built out over tlie river on stilts or on floating 
pontoons, and many people live in houseboats 
moored along the river. The city is criss-crossed 
by a network of canals and creeks, on which ply 
muniTOUs native boats called prahus. These arc 
propelled by one oar at the stern, and many have 
a tent-like cabin made of woven matting for 
j)rotcction against the tropical sun and rains. 
The hot and damp climate favours the growth 
of trees, which line the canals, and often meet 
o\ crhcad to fonn a dark tunnel through w'liich 
the boats glide silently. For many years the 
can.ils were the streets of Bangkok, and so it has 
been called ‘the Eastern \'cnicc’. Nowadays, 
however, roads have been built to allow easier 
movement ^vithin the city. 

Bangkok is a long narrow city, extending for 
about to miles tip the river, but only about a 
mile wide. Tiie buildings and vegetation are so 
dense that it takes a considerable time to get 
through some parts of the city. There are some 
modem concictc buildings in die middle of thb 


native eastern town — commercial houses, an 
up-to-date hospital, shops, and a University, for 
instance. In fact, modcin Bangkok is a fashion- 
able city, with a gay cosmopolitan life. It is 
difficult to know' how' many people live in Bang- 
kok; but a recent estimate suggests a population 
of 700,000 at least. 

Bangkok possesses many old Buddhist temples, 
called wa(s. With their steep ornamented roofs 
and spires, their images and tinkling bells, these 
are most impressive to the stranger. The Wat 
Po, one of the largest temples, is enclosed by a 
high -wall, in which ate several gatcw’ays w'ith 
huge statues of carved stone standing by them 
to protect the entrances. Inside the temple is a 
recumbent figure of Buddha, 170 feet long, and 
covered with gold leaf. 

The industries of Bangkok arc rice-milling 
and boat-building, and there arc many sawmills 
where logs of teak, which are floated down the 
river to the city, are cut up into planks for 
axport. 

BARBADOS, see West Indies. 
BAROMETER, see Pressure. 
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BASALT} see Rocks, Section 2 (a) , Eartk 

BAVARIA, see GEruANV. 

BELFAST. The capital of Northern Ireland 
lies at the end of Belfast Lough, a great inlet of 
sea running between the counties of Down and 
Antrim in north east Ireland It was little more 
than a fishing village m the i6th century, when 
it was the headquarters of one of the branches of 
the House ofO Neill, and was the scene of much 
bitter fighting between the O’Neills and the 
English By the I7ih century it had already be- 
come a port of consequence A hundred years 
later it had 9,000 inhabitants, and by 1937 
nearly 450,000 As it did not become a large 
city till the igth century, Belfast has not many 
buildings of historical interest 

After the separation of the Six Counties of 
Ulster from the rest of Ireland in 1922, Belfast 
became the capital of Northern Ireland and seat 
of the Northern Irish Government The mem- 
bers of the Northern Ireland Senate and House 
of Commons meet m an immense Parliament 
Building outside the town 
For years Belfast’s chief industry was bnen- 
making This is stiU a very valuable trade, but 
the city's main importance is now as a port and 
centre of shipbuilding — before the Second 
World War it was fifth in size among British 
seaports It has one of the largest graving docks 
in the world, and in Harland and \VoUT s ship 
yards many great hners have been built, in- 
cluding the ill fated Titanic 

BELGIAN CONGO. This vast country of 
western Equatorial Africa has an area of nearly 
910,000 square miles, to ^vhich should be added 
the mandated Ruanda Urundi territory of 
25,500 square miles which lies beyond the Rift 
Valley on the cast A corridor less than 100 
miles wide, between French Equatonal Africa 
and Angola runs wcstivard, narrowing at the 
Congo month to give the Belgian Congo one 
very narrow outlet to the sea — an Atlantic coast- 
line about 12 miles long {see Map, p 5) 

This part of Africa wras not explored by Euro- 
peans until towards the end of the 19th century 
The Portuguese in 1482 had discovered the 
mouth of the great Congo River, but Staniey 
(q v Vol V) was the first European to trace the 
%vhole course of the nver The King of the Bcl- 
gains became interested in Stanley’s discoveries. 


and formed a company to gain control of tlic 
area, and to set up the Congo Free State, of 
which he became king But the state was so 
inefficiently administered and the natives treated 
so badly that in 1908 tlie Belgian Government 
took over the Congo and reorganized it 
thoroughly Now it is a well-administcrcd and 
very wealthy Belgian colony, ivith a native 
population of over ten millions Apart from the 
PycuiEs (q v Vol I) of the tropical forest, the 
natives arc Bantu speaking Africans {see Negro 
Africans, Vol I) 

The most important physical feature of the 
Belgian Congo is the great Congo River (q v ) 
This nver rises in the highlands, south of Lake 
Tanganyika, in the south-east of the Belgian 
Congo, and it and its many tributaries, some of 
them very large nvers, dram almost the whole 
area of the country In its lower reaches the 
nver flows through vast equatorial forest, hot 
and steamy and with very dense vegetation 
The country on each side of the middle Congo, 
as far as the Stanley Falls, is mainly swamp, 
flooded twice a year when the heavy rams come 

Much of the Belgian Congo 1$ high, hilly 
country In the east, the mountain range of 
Ruwenzon rises to 16,815 feet above sea level 
Large areas, north and south of the forest, are 
tropical grasslands called savannas (see Grass- 
lands, Section 2), and above these are hilly, 
wooded plateaux, where the cattle-keeping 
people live The eastern frontier cuts through 
the great lakes of Mweru, Tanganyika, Edward, 
and Albert, in the Rift Valley 

The Belgian Congo is very rich in raw 
matenals of many kinds, the possibilities of 
which are still not frilly exploited There is great 
mineral wealth As well as gold and diamonds, 
tm, ziQc, manganese, cobalt, cadmium, and 
tungsten, there are some of the largest copper 
deposits in the world The main mimng distnct 
13 m the Katanga Highlands m the south-west 
of the country, and Ehzabethville is the centre 
ofthc copper smelting industry Uranium, from 
which a very large proportion of the world s 
radium is refined, was discovered in 1913 

Europeans first came to this country in search 
of ^vlld rubber Such wasteful methods were 
used at first that the industry was nearly 
destroyed, but now properly managed rubber 
plantations have been established, and better 
rubber is being produced Coffee, cacao, sugar- 
cane, maize, and other plmiations flourish and 
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there arc considerable cotton plantations in the 
south, muclr of the niw cotton being spun and 
woven in the mills at Leopoldville, the capital. 
Pahn-oil, used by the natives instead of butter, 
is exported to Marseilles and other cities to make 
margarine and soap. There is great wealth of 
limber in the forests, and a variety of valuable 
hardwoods is exported. But it is no easy task 
to extricate the timber from the dense forests, 
where the rivers are .almost the only openings. 

The women arc the main agriculturists, and 
also they make simple potterj-, whidi they dry 
in the sun and harden in a fuc. The men hunt 
and fish, and weave raffia into cloth and canes 
into baskets and fish traps. Their wood-work 
includes dug-out canoes, signalling-drums, pad- 
dies, stools, asid grotesque wooden m.asla. They 
abo ivork in iron, brass, and copjicr. 


The immense size of the countr>' and the great 
variation in height above sea-level result in a 
wide variety of plant and animal life. In the 
Congo forests arc found a full range of tropical 
plants {sec Tropic.m. Jungles, Vol. II) and 
animals, such as hippopotami, gorillas, many 
kinds of snakes and tropical birds. In the 
savannas arc the open grassland animals, such 
as antelope, deer, and zebras, as well as a few 
lions and leopards and an occasional elephant. 

BELGIUM. Belgium and Holland together arc 
often called the Low Countries. Belgium, how- 
ever, has no land actually below sea-level; in 
the soutli, in fact, the ancient rocks of the 
Ardennes form a rugged upland ivith peaks 
rising to 2,000 feet. For the most part, the 
counlT)* forms part of the North European Plain. 
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Most Bclg;an rivers flow m a north easterly 
direction towards the Khine, but the most 
important, the Schelde enters the sea by a 
separate estuary inside Holland The MeusC 
winch rises m France cuts a deep narrow valley 
through the Ardennes and then emerges on lo 
the plain sihcre it is joined by a tributary the 
Sambrc it then skirts the foot of the mountains 
and turns nortli into Holland tojom the Rhine 
The Sambre-Mcuse salley has always been an 
important route linking Pans w uh the Rhine 
Other nangable nvers are feu , but in such level 
country rail and canal communications afc 
cas ly made and in fact all over Belgium most 
hcii'y and bulky goods are transported by canal 
Tlie coast of Belgium is very smooth with 
broad sandy beaches backed by dunes It is 
therefore a popular holiday area Ostend and 
Zeebrugge, besides being hobday resorts afc 
busy ports but their harbours are artificial and 
require constant dredging Zeebrugge (or 
Bruges-on Sea) is linked by canal with Bruges 
once the chief European centre for cloth 
weaving and itself a busy port in the Middle 
Ages \Micn the marshes round the Schelde 
estuary and the Rhine were drained llie oW 
t estem ports such as Bruges and Ghent dc 
cayed Antwerp at the mouth of the Schelde 
u noiv the clucf port. Here arrives rubber from 


the Belciav Congo (qv), as i ell as the raw 
ynawial* for the textile factones, and here are 
shipped for export the manufactured goods from 
the coal field towns Antw erp has also important 
industries Brussels (q v ) the capital of Bel 
gium IS situated midway between the port of 
Antwerp and the coal field to the south 

The main Belgian coal field lies along the 
Sambre-Meusc valley at the foot of the Ardennes 
uplands and stretches into both France and 
Germany Here a line of manufacturing to\ ns 
including Mons Charleroi Namur, and Lifege 
has sprung up the most important being 
laigc The Albert Canal, opened in 1939 links 
Li^ge ividi Antwerp 

The soils of Belgium arc mainly poor made 
up of dry sands and clays Hosvcvcr they have 
been very intensively cultivated, and wheat 
sugar beet hops tobacco and flax are grown 
while many cattle are reared In the east a 
narrow belt of rich loam soils similar to the 
polder lands of Holland is mainly devoted to 
intensive fruit farming and market gardemng 
The flax is retted (or soaked to prepare it 
for manufacture) in the waters of the Schelde 
Lys and other streams and is made into 
linen at Courtrai Tournai, and Ghent Th s 
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combination of intensive agriculture with mining 
and manufacturing is largely responsible for the 
fact that Belgium, tvith a population of between 
eight and nine millions, is one of the most 
densely peopled countries in Europe. 

The only really thinly peopled area is that of 
the Ardennes in the south, where tlic land is 
high, tlic soil infertile, and the climate more 
c-xtrcmc. Much of this higltland is heavily 
wooded. Apart from a little iron- and copper- 
working, the only occupation is a rather poor 
farming. 

Sre also V'ol. I ; BncoiAKS. 

BELGRADE (Tun White City). The capital 
of Yugoslavia occupies a hilly promontory over- 
looking the point rvhere tlic River Danube 
((pv.) is joined by its great tributary the Sava. 
All around stretches flat monotonous plain, 
marshy near the river-side, and liable to flooding 
in the spring. Because of this, Belgrade, high up 
on its ridge, has great strategic importance, and 
since Roman times has been a natural strong- 
hold v.hosc possession has been fiercely con- 
tested. It has belonged at various times to the 
Huns and Goths, the Byzantine Empire, the 
Hungarians, and Austrians. In 1521 it was cap- 
tured bv the Turks, who built a citadel on the 
highest point of the promontory to guard the 
junction of the two rivers. In 1866 Belgrade was 
recaptured by the Serbs. Then, after tlic First 
World War, when the Southern Slavs were united 
into one kingdom, Belgrade became the capital. 

It is not surprising that not many old buildings 
have survived the city’s stormy histoiy. The old 
Turkish Citadel is still to be seen, and there arc 
a few picturesque old houses, white-walled and 
red-roofed. The modern town has few interest- 
ing buildings. Much of the character of the city 
conics from its inhabitants. In the market, for 
instance, the women can be seen wearing bright- 
coloured hcad-kcrchicfs, and tlie men white 
baggj- trousers, white coats, and black Astrakhan 
raps. A gi-eat variety of fniit and vegetables 
fills the markets themselves with colour. 

Modem Belgrade consists of an upper and 
lower town. From the upper town, wliich clus- 
ters round the old fortress, there arc fine views 
of the D.mubc and the plain of Hungaiy’ 
beyond. The nmin street runs along the summit 
of the ridge, and steep side-roads, often thick 
trith mud or slippeiy with ice and snow, lead 
up to it from the water’s edge. Since Belgrade 
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has become the capital of a new, ambitious 
countr>% many modem administrative and com- 
mercial buildings have spmng up. As these are 
mostly built of white stone, Belgrade more than 
ever deserves its name ‘the white city’. 

Tlic lower town is a busy river port on the 
Danube, second in importance only to Vienna. 
Belgrade, though not itself a great manufactur- 
ing town, is an important trading centre, and 
its wharves and railway-sidings handle a great 
amount of traffic. Its population is about 
250,000. 

See also Yugoslavia. 

BERLIN, which has been the capital of Ger- 
many since 1871, was founded in the 13th cen- 
tur}' as a fishermen’s settlement on an islet in tfic 
River Spree. In the 15th century this grew into 
a town which became the residence of the Elec- 
tors of Brandenburg. By the i8th century Berlin 
liad become the commercial and military capital 
of Prussia, as well as a centre of culture and of 
the German romantic movement. But Berlin is 
essentially a igth-ccntuiy city, and it was during 
the 19th century that it became the third largest 
city in the world. 

During this period trade and industr)' de- 
veloped vigorously throughout Germany. Berlin’s 
inner district grew up into a city, and the outer 
districts turned into large satellite towns. As 
prosperity increased, these towns were incor- 
porated as residential suburbs, and beyond them 
again grew up big industrial establishments ^vith 
houses for the ^vorkcrs around them. In the 
iggo’s the area of Greater Berlin was larger than 
that of London or New York, and had a popu- 
lation of over four millions. The city had crept 
gradually nearer to the flat but very attractive 
countr^’-sidc of Brandenburg, with its many 
lakes, rivers, and woods. The description which 
follows refers to Berlin as it was before the 
terrible destruction of the Second World War 
fell upon it. 

Because the city developed rapidly without 
the control of sound planning, some of the 
modem parts shoiv a radier irregular character,- 
yet there is a more representative quarter, wth 
a layout of traditional dignity and a certain 
architectural beauty, grouped around a se- 
quence of streets going v.-estward from the 
centre of the tow-n (Alcxandcrplatz). The most 
remarkable part of this is the avenue called 
‘Untcr den Linden’ (under the lime-trees), 

k-£fe^NM<9 J 5". ^ 
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uhich runs Com ihc Rojal Palace and llie very 
imposing late igili ccnlurv catliedral to the 
great Brandenburg Gate and the Tiergartcn 
(zoological gardens), Berlin’s Hyde Park This 
famous street contains the University, the State 
library, and the Opera House, and the most 
important palaces, museums, and hotels West- 
wards It runs to the Kbmgsplatz (King’s Place) 
where stands the Reichstag or Parliament House 
In nearby streets and squares, such asWilhelm- 
strasse, the equivalent of \Vhitchall, arc the 
main government biuldings, and centres of 
banking and big business 

The visitor to Berhn used to get a general 
impression of showiness, of big size, and of 
cdicicncy The tall blocks of flats were nchly 
plastered, ornamented, and stuccoed, the streets 
wide and well cared for, the trafTic, though noisy, 
excellently organized But tlie visitor was apt 
to feci that tins proficiency lacked tradition and 
taste Though this may hive been true, Berlin 
had aclueved much m the spheres of social wel- 
fare and public hygiene The world of theatre, 
music, art, and advanced education was at a 
high standard Her enormous industrial plants, 
the power station ‘KraAwerk Klmgenberg’, or 
the imposing Spree harbour ‘Wcstliafen’, were 


truly admirable, and she could show many ofth^ 
best examples of modern functional arcliitccture 

BERJVfUDAS. This is a group of small Corai. 
Islands (q v ), belonging to Bntain, which li^ 
in the Atlantic, 580 miles east of Nortli Carolin:^ 
(r«Map, p 322) There are about 100 island^ 
and many more islets, but only some 20 ar^ 
inhabited They derive their name from Ber 
mudez, a Spaniard, who sighted them m 1527, 
but they were first colonized by Admiral Sit 
George Somers, who was shipwTcckcd there iq 
1609 on his way to Virgima There is now a 
population of over 12, 000 white and about20 ooq 
coloured people The Bermudas have the oldest 
colonial representative government in tht 
British Empire 

A mild, healthy climate and beautiful scenery- 
make the Bermudas a favourite holiday resort, 
especially for Americans Market gardening is 
the chief occupation, and early vegetables and 
flowers, especially lilies, are exported, mainly by 
air to America and Canada The most common 
tree is the so called Bermuda cedar, a hea\ ily 
scented jumper, the timber of which is used fot 
small vessels Orange, lemon, and lime trees 
grow wild on the islands 
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AN OLn 5rni i*t in iu.rn 
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BERN. The cnpital of Swltzcrlatid is not as 
ancient as many European capitals. It dates 
fiom tlicvrty end of the i.:ih century, and most 
of its finest iniilclings belong to the 14th and 
15th centuries. It has been capital of the fede- 
rated stales of Switzerland for over too years. 
'I'iic Federal Council and Assembly meet in the 
hu^e modern Federal I’alacc overlooking the 
River Aar. This is also the headquarters of 
several international organizations, including 
the Intcniational Postal Union. 

Bern is situated on the Swiss plateau near that 
pai t of tlie Alps known as the Bernese Obcrland. 
Frotn the old svalls of the city there arc magni- 
ficent views of the mountains. The old town is 
surrounded on three sides by the River Aar and 
is connected by bridges with the nesv town. In 
the old towit many of the streets arc lined by 
deep arcades into which the sun never reaches, 
fu'.d iH'hind these arc the town houses of the 
Bemt'^e nobility. Among the finest buildings of 
Bent arc the ifjth-ccntuiy Ratiiaus (Town Hall), 
the kite Gothic Cathedral, and the old Clock 
To'.ver, originally the west gate, but now almost 
in the centre of the city. Its curious i6th- 
ccntiny clock has a procession of wooden bears 
and other puppets v.dvich march round a figure 
ot F.'uher Time just before the hour — which is 
announced by tlic crowing of a cock. Bern's 
‘p.rtjon anim;!!' is t’nc bear, and on the east side 
of the town the old bear-pit has for centuries 
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contained live bears wliicli beg for buns. 1 here 
arc pictorial bears on the city arms, shop-signs, 
and fountains; and several streets and squares, 
.ns w'cll as tlic town itself, arc called after bears. 

Bern is a great railway junction for routes to 
France, Italy, and Germany. It is also an indus- 
trial city, important for its manufacture of 
watches, cloclcs, musical-boxes, tc.xtilcs, and 
chocolate. Its population is about 150,000. 

See also SwlTZURLAND. 

BERYL, see AQ,u.\M.\r.iN'c; EMnn.xLD. 

BIRMINGHAM. With a population of over 
1,100,000, Birmingham is the second largest 
town in Great Britain. It lies almost at the 
centre of England, about 100 miles north-rvest 
of London, and is often called ‘The Capital of 
the Midlands’. It is also the world’s centre for 
h.ardwarc and small metal goods. Guns, motor- 
cars, aero-engines, bicycles, machinery', toys, 
nibs, cvciy description ofironmongciy and hard- 
ware, of japanned, plated, and enamelled goods, 
buttons, ornaments, and jeweller)' — Birming- 
ham makes them all and has probably led the 
world in their manufacture. The character of 
Birmingham people is, above all, independent 
and energetic, as their histoiy bears out. 

The first mention of Birmingham is made in 
Domesday Book, when it ^\•as a small manor. 
In 1166 it was granted tlic right to hold a 
market. Tanning seems to have been the first 
industiy. By 1538 tlie town was already sup- 
ported by its blacksmiths, using coal and iron 
Ironi Staffordshire. As might be expected, 
Birmingham supported Parliament against the 
King in the Civil \Var, and ^vas largely destroyed 
by Prince Rupert in consequence. In the 17th 
centun'' there was a period of religious persecu- 
tion of Nonconfonnists, and in 1665 an Act 
called the Five Islilc Act forbade ministers of any 
denomination except the Church of England 
to live within 5 miles of any corporate town. 
Birmingham, although a large town, had not yet 
received its right to have a ‘corporation’ (i.c. a 
body to run its own afiairs). A large number of 
Dissenters, therefore, men above all of inde- 
pendent minds, including many Quakers (q.v. 
\ ol. I), came to settle in Binningham, which 
offered them the advantages of a large town 
without its political drawbacks. These people and 
their descendants became important citizens, 
and kept abvc in Birmingham a liberal-minded 
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and independent policj and in consequence 
the city has been to the fore in man> movements 
of social and municipal reform including 
housing and town planning In 1875, when 
Joseph Chamberlain was Ma>or, a policy of 
vigorous municipal reform started 

To da) , although there are still some slums, 
Birmingham compares well with any industrial 
city in the kingdom for housing (Boumvillc 
founded b> the Cadbury family m 1879 gave 
a lead in the Gardev Crry Movement (qv 
Vol X) ) and municipal undertakings generally 
The city now has an excellent Umversity It is 
w cll served by road canal and railway To the 
southwest, where the lackey Hills Ibrm a 
beautiful public reservation of many acres, the 
country still comes near the heart of the city 
The residential suburb of Edgbaston still retains 
many trees and large old fashioned gardens 

BITUMEN, set Asphalt 

BLACK SEA. This sea lies south of the 
USSR and north of Turkey Mountains 
border U to west, south and east, to the north 
arc plains The southern part of the sea is deep 
and very salt, whereas the northern part, 
divided b> the peninsula of the Crimea into the 
Bay of knrkinit and the Sea of Azov, is shallow 
and brackish The only outlet of the Black Sea 
18 at Its south western corner There the surface 
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waters pour through the narrow Bosporus 
Strait past the great aty of Istanbul (q v ) mto 
the Sea of Marmara, and then through the 
Dardanelles into the Mediterranean These sur- 
face waters are not very salt, but beneath them, 
and going in the opposite direction, there is a 
much smaller flow of \ cry salt water This very 
salt water collects m the deep southern half of 
the Black Sea, where the greatest depth is more 
than I SCO fathoms, and lies in a huge pool 
beneath about 50 fathoms of surface water It 13 
almost stagnant and has not enough oxygen to 
support plants or fishes 

Five great nvers flow into the northern part 
of the Black Sea The Danube, the Dniester, 
the Bug and the Dnieper flow into the Bay of 
Karkimt, while the Don flows into the Sea of 
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A70V, v.-hicli i'! connected to the southern part 
by tiic narrou' Kerch Strait. The waters of these 
rivni make tiic northern part much less salt than 
the southern, and as it is also shallow it vcr>' 
often freezes. Unlike Odessa and other ports of 
the U.S.S.R., which have to be kept open by 
icc-l)rcakcr, the harbour of Sevastopol (Sebas- 
topol) at the southern tip of the Crimea 
peninsula never freezes. This has led to its 
breominp an important naval base. 

The Bosporus and the Dardanelles are also 
very important, :is they give direct access by sea- 
going ships to the ports of southern U.S.S.R. and 
to tiic gicat w'atcnvay of the Danube. This 
means that the grain of the Danube valley and 
of the rich black-earth belt of the Ukraine, the 
coal and manufactures of the Donbas, and the 
oil piprfl across from Baku, on the Caspian Sea, 
to the Black Sea port of Batum, can be exported. 

BLIZZARD, see Snow, 

BOG, see M.\rsu and Moorland. 

BOHEMIA, see CzxcitosLOVAitiA. 

BOKHARA, see Uzbekiskaya. 

BOLIVIA. Formerly this South American 
Republic extended to the Pacific Ocean; but by 
a setirs of treaties and conventions its territory- 
\sas reduced by about a quarter, and it is now 
one of the two South American Republics with 
no outlet to the sea — Paraguay being the otlicr 
{see Map, p. .po). It is the most sparsely popu- 
lated of all the republics, having but four people 
to the square mile, and a total population of 
only about 3I millions. 

Tlicrc aie two main types of country-, the 
rnount.unous or high Andean region, and the 
tropical lowlands. In the west arc the high 
ranges of the Antlc-s Mountains, with two peaks 
over 21,000 feet high, and the plateau, 12,000 
feel high, whcic over half the population live. 
This platc.tu is monotonous, inhospitable coun- 
tty-. .^t its northern end, nearly 13,000 feet 
above sc.a-lcvcl, is the high mountain lake, 
L.ikc I'iticaca. .•\cross its 125 miles of length 
-it ram -driven ships ply from its Boliv-ian to its 
Peruvian shoic.s. .Although its svaters are very 
cokl, it never becomes ice-bound. In it lies tire 
l-^'ancl of the Sun, a .incred place of the Inc.\ 
people (q V. A'ok I). Tire plateau provides most 
of the riches oflW.ivia: it has the largest known 
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deposits of tin in the world, besides oil and rich 
lodes of silver, gold, antimony, copper, lead, 
and many other minerals {sec Metal Ores). 

Eastward the plateau falls to the central 
plains or Chaco of South America, through large 
tracts of tropical forests and fertile agricultural 
land. Many medicinal plants arc found in the 
forest, and rubber gro\\-s w-cll. It w-as the diffi- 
culties in obtaining an outlet for the products 
of the eastern slopes of the Andes which led to 
the wars of 1928 and 1932 against Paraguay. 
Bolivia sought a right of way across the Chaco 
to the Paraguay river; but she failed to win — 
largely because the Bolivian troops, coming from 
the cool rarefied air of the Andes plateau down 
into the unaccustomed heat of the Chaco, suc- 
cumbed to fever and the insect pests of the 
swamps. However, three railway routes have 
been built to the Pacific Ocean, though railway 
engineering is an c.xpcnsivc proposition in such 
a mountainous country, costing about ^10,000 
per mile. 

About half of the 3,500,000 Bolivians are of 
pure Indian stock, for the region round Lake 
Titicaca was the cradle of the Inca Empire. 
Alost of the Indians arc now in touch with civi- 
lized life; but there is still a large proportion of 
illiteracy throughout the country-. 
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There are two capitals, La Par, the scat of 
government, and Sucre, the constitutional capi 
tal and centre of the Law Courts La Par, with 
a popiJation of about 200,000 lies in a deep val 
ley in the Andes plateau It is very pictunsquc 
with Its steep cobbled streets and Spanish 5t>lc 
houses It has busy vegetable and livestock 
markets, much frequented by the Indians of the 
plateau, who sell there in large quantities their 
crops of maire and potatoes 

Sucre vviUi a population of about 30,000, 
stands on a plateau some 9 350 feel above sea 
level in southern BoUna Cochabamba, the 
second largest town in Bolivia, is the centre of 
a rich agricultural area where wheat, maize, 
oranges figs, grapes and pears grow luxunantlj 

^ee also ^ ol 1 BotwiMn 

BOMBAY. Built on an island off the west coast 
of India in latitude 19* N , Bombay has one of 
the largest and safest natural harbors in the 
world and one of the most beautiful Tlie fine 
st\ cep of the Baj , nsing up to the wooded heights 
of ^Ialabar Hill behind, and the modem sea 
front buildings of the city itself, are a welcome 
sight to the traveller arriving by sea 

The island v\ hich is 1 1 miles long by 3 broad, 
belonged to Portugal until 1661, when it was 
giv en to Britain as part of the doivry of Catharine 
of Braganza on her marriage to Charles II By 
the beginning of the 18th century the East India 
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Company had cstabhsbed a successful trading 
station and a fort where Bombay now stands 
The fort has been demolished but the commef 
cial quarter of the town, built on its site, is stiH 
called Tort' 

During the first half of the 19th centui7 
Bombay was cchpsed by Calcutta, but its 
natural advantages have again made it of the 
first importance Causeways carry its railwaj’s 
to the mainland, from where they continue 
across the Indian plateau to Calcutta, and to the 
south of the peninsula The most important 
factor in the rise of Bombay is the existence tfif 
the black Deccan soil on which cotton is grown 
in a large area to the north cast Raw cotton is 
Bombay’s principal export, and cotton spinning 
and weaving her most important industry 
Electnc power generated in the \Vestcm Ghats 
IS used for the factories 

Bombay is pnmanly a commercial cityj 
engaged in the business of a great port, biit 
in addition to business houses, the University 
and the Chief Presidency Court occupy fine 
buildings 

There are about 2,840,000 inhabitants, most 
of whom are Mahrattas, others are the Guj^ 
ratis, engaged m trade, and the Parsees (qv 
Vol I) There are about 100,000 ParstSs 
altogether, most of w hom live in Bombay They 
own a large proportion of the cotton nulls — ani^i 
indeed, of the industnal power of India, includ 
ing coal mines and hydro electnc stations 

About 72 inches of rain fall dunng the suni* 
mcr monsoon season, but dunng the rest of the 
year cool sea breezes temper the heat of the sun 
and make Bomba) a pleasant place in which 
to live 

Sec also Ikcia. 

BORNEO, see East Indies 

BOSPORUS, see Black Sea 

BOSTON. Despite its mixed population of 
nearly 750,000, m which there are 120,000 Jews, 
and many Irishmen and Lithuanians, Bostou 
pndes Itself upon being the most English city m 
the USA 

An Englishman, remembering the War of Inde- 
pendence and the part which the city placed lU 
resistance to England, may think this rather 
strange — unless he reflects that perhaps it wUS 
tlie English descent of the Bostonians of the 
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iCth century that made tlicm so jealous of their 
lihcriic-;. 

]k)Ston is built at ilic head of Massachusetts 
Bay and is the chicl' city in New England. It 
has had a chequered but most colourful history. 
First of all it was the stronghold of a vcr>' narrow, 
hut verj' energetic, Bonn of Puritanism. Later 
it became the leading city of rebellious colonists 
and a .sea-port of such fame that for many years, 
down to the time when the clipper ships were in 
their glory, the term ‘Boston men’ meant all- 
white American sailors. In more modern times 
Boston’s fame has been industrial and literary’. 
During the iplh centnry it was for a period the 
cultural capital of America, gaining distinction 
from the jrrcscncc of writeis such as Prescott, 
Motley, Parkman, Ilolmcs, ^Vhittic^, and 
F.mcrson, and from association with others, 
stich as lyongfellow, Lowell, and Hawthorne, 
who lived in Cambridge, the torvn of Harvard 
University, across the River Charles. It became 
known as ‘the Athens of America’. To-day it is 
the centre of a great industrial region, specializ- 
ing in the production of machinciy of all kinds, 
printing, boots and shoes, soap, leather, and 
worsteds. 

Boston Ls a city of strong individuality. It has 
many newspapers and periodicals of its own; 
and it has provided the setting oftAvo of the most 
famous of American novels — Boston by Upton 
Sinclair, and 77 ;? Bostonians by Henry’ James. 

See .ibo U.NrjT-n Static of A.mcrica. 

BOULDER-CLAY, sre Rocks, Section 3 (rf); 
Gl-ACtATlON. 

BRAZIL. Evcry'thing in Brazil is on a grand 
sc.ale — even mosquitoes grow to three-quarters 
ol an inch in length. In area it is slightly larger 
than the United States of America Avithout 
.Mask.a, but its population, about fifty-three 
millions, is only’ onc-tliird as large. It lies almost 
entirely between the Equator and the Tropic 
of Capricorn {ser Map, p, 41 g). It is the y’oungcst 
of the South American republics, for until 1889 it 
teas ruled by a king, and it is the only Portuguesc- 
rpcaldng republic in South America, having been 
o.’-iginally colonized fay Portugal. 

Inc Amazon A-allcy takes up northern Brazil. 
This AM 5 t loAvland of the AvtrAZO.N’ (q.A’.), tlic 
largest river in the Avorld, Avith its thousand 
Uahutary streams and 30,000 miles of naA'igablc 
AH'atc.nv.Ay’s, stretches from Peru and Colombia 
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in tlic Avest to the Atlantic Ocean in the cast. 
Thick forests, SAvamps, and marshes, crossed by 
streams and cut by’ creeks, cover the Avholc 
valley’. The rubber tree is one of the 50,000 
dilTcrcnt species of plant and tree. Seeds of the 
AA’ild Brazilian rubber-tree Avcrc stolen and 
smuggled out of the country about 1875, and 
from these the plantations of Malaya and the 
East Indies Averc started. The forests abound in 
Asild life. There are gigantic butterflies of 
brilliant colour, parrots, macaAVS, toucans, and 
other tropical birds; innumerable monkey's; 
pumas {large Arild cats) ; alligators in the muddy 
shallows of the ru’crs; and snakes of all kinds, 
many poisonous. To combat the dangers of 
snake-bite tlic Government founded a snake- 
farm, Avhcrc Ua’c sn.akes arc kept so that the 
venom from them can be tapped and anti- 
snakc-bitc scrum prepared. To keep up the 
supply of live sn.akcs for tlic farm, a Brazilian 
laAV permits Ha’c snakes to be sent to it free of 
ch.argc by rail. 

To tlie south the Brazilian Plateau rises 
steeply* aboA’c the /Vmazon valley*. Deep river 
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valleys cut it into regions often called eampos 
These regions differ ividely in climate and m 
appearance Some are so dry as to be almost 
desert In the north there is much tropical 
forest The vside Matto Grosso area of the north 
isest IS famous for its herds of cattle and for the 
mate ten shrubs of its forests Round Sao Paulo 
there is a coffee grouing area of such immense 
>ield that fo )ears the Brazihan Government 
burned thousands of bags for ivhich a marlet 
could not be found Ho^vcvcr, chemists have 
now discovered that coffee can be used in the 
manufacture of Plastics (q v Vol VII), md 
the surplus may be used up in this tvay On 
the plai IS of Rio Grande do Sul in the south, 
great herds of cattle are reared and wheat, 
maize manioc %^nes rice, sugar, tobacco, and 
cotton are cuhnated 

In the east the hilly Mmas Gcraes district is 
rich in minerals particularly gold diamonds 
iron of high quabty and manganese There is 
a single great mountain of iron ore contaimng 
perhaps one-fourth of the total world supply 
Lack of power is delaying the exploitation of this 
wealth for the coal of Brazil is not suitable for 
industrial purposes and the supply of electncity 
b) water power is not jet sufficient The radio 
active quartz crj’stals used in radar equipment 
come from Brazilian mines 

r 1 
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The plateau falls eastward by a chffcd edge, 
often over 2 000 feet high, to the sea or to a 
narrow coastal plain of swamps and marshes, 
alternating with sandy cultivated areas The 
Portuguese settled originally along the coast of 
Brazil and all the big towns except Manaos are 
on or near the coast Manaos is an Amazon port 
about 1,600 miles upstream Rio de Janeiro 
(q V ), the capital, has perhaps the most specta 
cular city site in the world Bahia, the first 
capital of Brazil situated on a narrow coastal 
plain, has gradually spread on to an upper 
terrace so that to day the two parts of the city 
are connected by steep zigzag roads Pernam 
buco (or Recife) is the third biggest town of 
Brazil and an important sugar port Para (or 
Belem), at the Amazon mouth, is the chief 
rubber port 

Sao Paulo though not a capital is however, 
with Its 2,300 000 inhabitants the third largest 
city of South America, and perhaps its most 
important industnal city Its many cotton and 
jute mills Its big iron smelting works, and a 
great variety of other factories arc run by elcctri 
citygeneratedbywater powcrncarathand The 
absence of smoke makes Sao Paulo a very clean 
city, with fine buildings, gardens and parks 

A large amount of the traffic of Brazil is 
carried by steamer, both along the coast and on 
the nvers of the Amazon network Roads were 
formerly good only in and near the cities, but 
they are now being built throughout the country 
between the cities Air transport is very im 
portant m a country where roads and radivays 
are difficult to build and frequent services link 
the mam towns with each other, w^th the big 
atics of all the South American Republics, and 
also with Canada the United States ofAmenca 
and Europe 
Sec also South America 
S ec also Vot I Brazilians 

BRISBANE, the capital of Queensland, Aus 
tralia, is a city of about 400,000 inhabitants It 
Lcs on the Brisbane River, about 12 miles from 
its mouth and large ships are able to come right 
up and dock at its wharves It was originally 
established, in 1824 as a penal settlement for 
convicts who had committed further enmes after 
transportation, and no free settlement was 
allowed within 50 miles At that time it con 
sisted wholly of huts for mihtary and convict 
use. When convicts stopped being sent to 



Australia, the district was opened for free settle- 
ment, and for a time tlic town flourished by 
exporting the wool from the large sheep-farms 
on the Darling Downs. However, about 1844 
the price of wool fell, and the city \\’as hard hit 
by an economic crisis. An energetic and far- 
seeing Presbyterian minister, Dr. John Dunmorc 
Lang, tried to revive prosperity by nesv settle- 
ment, and, in spite of official opposition, he 
chartered sliips and sent 600 ‘virtuous Presby- 
terians’ specially selected in Scotland. The idea 
was that they should grow cotton — but the 
autiioritics icfuscd to grant land. The experi- 
ment failed — but the nesv settlers remained to 
infuse fresh life into the town. 

In 1859 Brisbane became the capital of the 
new State of Queensland. It w'as still very small, 
but as the resources of Queensland have been 
developed, it has grown steadily. Queensland 
has great potential resources, and Brisbane wilt 
almost ccitainly grow' in size and importance. 
Its people aic perhaps more closely in touch w'ith 
the pioneering atmosphere than other Austra- 
lian city dwellers. Though the summers arc 
VC17 hot, tlic river brings a broad stretch of water 
into the heart of the city, and thcie is alw'ays a 
cool breeze from it in the evening. A cuiious 
feature of Brisbane is that nearly all its houses 
arc large one-storeyed ‘bungalows’ built on high 
supports to keep out insects that feed on wood. 
Tliis constniction also allows air to circulate 
beneatit the house — and it is not uncommon to 
see families eating the midday meal underneath 
tlicir homes. 

Brisbane has a famous boys’ school, the Bris- 
bane Grammar School. Its University, which 
includes the old Government Plouse, was 
opened in 1909. 

See .also .\usTR\uA. 

BRISTOL. This ancient city and port of 
Britain, with a population of about .450,000, is 
sometimes called tlic capital of south-west Eng- 
f.md. It \v.as already a busy trading centre in 
the time of King Canute, when its principal 
import svas wool from Ireland, and slaves its 
principal export, llic Domesday Book classed 
it immediately after London", York, and Win- 
enuTFR (qq.v.) in importance. Tlie discoveiy- 
of Arucrica much increased Bristol’s trade. 
Bristol-owned and Bristol-manned ships sailed 
to the Xcw ^Vorld. Tltc original trade in white 
slaves %vas succeeded by a trade in black ones, 
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Small ships tiock riqht in the centre of the city. On the left 
IS the Cathedral. Port of Bnstal Authont^ 


brought from Africa and sent out to the West 
Indies to work in the sugar trade. To-day ship- 
building, engineering, tobacco, and cocoa 
products arc among Bristol’s main industries. 

The tosm stands on the River Avon about 8 
miles from the Bristol Channel, •where the river 
marks the boundar}' bettveen Gloucestershire and 
Somerset. It is surrounded by hills which at one 
point arc so close on each side of the river that 
the valley is crossed by a suspension bridge. 
Bristol has a fine cathedral and some splendid 
churches, one of which, St. Mar^' Rcdcliirc, w'as 
called by Queen Elizabeth ‘the fhirest and most 
famous parish church in England’. Clifton, once 
a suburb of Bristol and now its western quarter, 
has mineral springs and a large public school. 
Bristol University was founded in 1909. 

Bristol’s history and interests have always 
been closely connected \s’ith the sea — so much 
so, in fact, that Pope described the city as having 
its ‘streets full of ships’. The smaller ships still 
come up to the docks in the centre of the city, 
though the great docks for ocean-going ships arc 
at Avonmouth and Portishcad, %vhcrc the Avon 
joins tlic mouth of tlic Severn on the Bristol 
Channel. Some famous \’04"agcs have started 
from Bristol— among them Cabot's first voyage 
to .•Vmcrica in 1.197, then, in 1838, the first 
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steamship \o>agc to America, made by the 
Grta* ]\estem 
See abo E^GI-A-^D 

BRITISH ISLES, E\o:-avo, ScortAND, 
Irtlastj, Wales 

BRUGES, see Belgium 

BRUSSELS. The capital of Belgium began as 
a «mall settlement on one of the less swampj 
islands in the River Senne, a tributary of the 
Rncr Schelde In the nth and 12th centuries 
Bruss-ls gict\ rapidl), for it stood on the trading 
route from Bruges to Cologne In the centuries 
following it was ravaged and pillaged in several 
wars and rebuilt patchilj Finally, after the 
separation of Belgium from Holland in 1830, 
the new Brussels was laid out, the aristocratic 
Qunrticr Leopold built, boulevards planned, 
and a bridge constructed over the Senne It 
now has a population of well over a million 
Much of the medieval Brussels remains The 
Cathedral of S GuduleandS Michael with its 
twin towers looks down over the city from a low 
lull It was begun in 1 1 70, but the greater part 
was built in the t5th century The Grand’ Place 
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is the centre of tlie old town and one of the finest 
medieval squares in Europe Guild-houses and 
the Broodhuis, an ancient office of weights and 
measures, hne its sides, as does the beautiful 
Gothic Hotel dc Ville (Town Hall), its tall spire 
topped by a statue of S Michael, the patron 
saint of the city Here in the early morning a 
colourful fruit, vegetable, and fiovv er market is 
held Of the many other fine buildings in the 
city, perhaps the most notable are the 19th cen- 
tury Palais de Justice which towers over the city , 
the Royal Palace, and the Bourse The centre of 
the aty is very gay, with neon lights shining on 
the restaurants, cinemas, and night clubs 
Brussels is a commercial and industrial aty, 
too Canals connect it to the Sambre and to 
the Schelde at Antwerp Printing, publishing, 
brewing, distilling, sugar refining and engineer 
mg are all earned on Fine lace and linen are 
important manufactures Brussels carpets, how- 
ever, are made, not in Brussels, but m Tournai 
Flemish IS the language most commonly used, 
at any rate among the poorer people, though 
French is usually understood In what used to 
be the weavers’ part of the city, a language, 
partly Flemish, partly Walloon, is spoken 
See also Bricnni 

BUCHAREST (pronounced ‘Boocarest’) is the 
capital of Roumania The name is Albanian 
and means the ‘Pleasant City’ 

Bucharest stands on the River Dimbovitza, 
a tributary of the Danube, in the province of 
Wallachia near the southern border ofBulgana 
It IS said to have been founded in the 13th 
century , on the site of a Roman fort It was the 
capital of Wallachia until this state and Mol- 
davia were united in 1862, when it became the 
capital of the Kingdom of Roumama 

Bucharest lies in flat country surrounded by 
marshes, many of which have been drained 
With its many boulevards and wide avenues, 
and the River Dimbovitza running through it, 
the town looks fresh and open TheRoumamans 
call their capital the Pans of the East, both 
because it is supposed to have a likeness to the 
real Pans and because of the gay life which, 
despite wars and political troubles, its people 
hvc 

Roumania is an earthquake country, and 
earthquakes have destroyed much of Bucharest, 
so that It has few really old buildings Tlie large 
Cathedral of the Orthodox Eastern Church 
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dates fiom the i/lh centun-. It stands on high 
ground from whicli there is a fine view over the 
fity to the country beyond. The domes, towers, 
and .sjhrcs of churches, monasteries, and mosques 
rise jjjciurcsquely out of t!ic parks and gardens. 
There is also a Roman Catliolic Cathedral. 

Bucharest, with a population axceeding 
600,000, is by far the largest town in Roumania. 
It is the .scat of government, of education, and 
of industry and trade, the headquarters of the 
Army, and the centre of the railway system. In 
it arc royal palaces and the town houses of lich 
Roumanians. 

.Ser .1I-0 ItosM \SM. 

BUDAPEST. Tlic capital of Hungary, with a 
population of rather over a million, is really two 
cities, Buda and Pest. They grew up on oppo- 
site banks of the Danubk (q.v.) at one of the few 
places where it was easy to cross. Buda is on 
the sv'cst bank on a long low liill, and the Hun- 
garians cho.se it in 1361 as their capital, partly 
bccnu.se it was easy to defend. Pest is on the 
level ground of the cast bank, and was the 
rnccting-placc of many roads, svhcrc goods could 
be tiansfcrrcd to shipping on the Danube. Pest 
was captured in 1526 and Buda in 1541 by tlic 
Turk's, and both cities tverc severely damaged. 
After the Turks were driven out in 1686, the 
cities were rebuilt and gradually became tlic 
most impoitant capital in south-eastern Europe. 
In ipj.4~5 the Germans licld Budapest against 
strong Russian attacks, and again severe damage 
was done. 

Buda, with its inuch-rcstoicd Royal Palace, 
the Coionation Church, the great bronze 
statue of St. Stephen, and the irregular roofs of 
the small palaces of the nobles, makes a most 
clianning and picturesque sight from the oppo- 
site side of the river. Floodlit on a .summer night, 
it looks like an illustration in a fair)'-talc. 

Pest was built mainly in tlic second half of 
the Tqth century \sath wide, well-planned, if 
i.tthcr uninteresting, sheets. Its most attractive 
fc-iturc was a long tree-lined svalk along the 
D.anubc, with hotels and cafes on one side, and 
on the other, quaj-s and landing-stages for the 
buw steamers on the river. Unfortunately the 
buildings along this promenade were destroyed 
during the Russian-German fighting, tliough 
tlie gie.at ‘Gothic’ parli.amcnt house and the 
government offices at one end suffered only 
sujjcrfid.il d.amagc. 
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Six bridges, including the longest suspension 
bridge in Europe, linked Buda to Pest. Ujjstrcam 
of the city, Margaret Island lies in the Danube. 
It was a park svith hotels, ssvimming-pools, 
restaurants, and cafiis. In the summer months 
crowds went there to swim, dance, and listen to 
the gy'psy oichestras so beloved by all Flun- 
gaiians. The island was laid waste during the 
siege of 1944-5. 

See ako Hongarv. 

BUENOS AIRES is the capital of Argentina. 
The first Spanish colonists landed on tlic south 
bank of the Plate estuary. Mendoza wJio founded 
the first settlement christened it Puerto dc 
Santa Maria dc los Buenos Aires, in honour of 
Our Lady of Fair "Winds, the patron saint of 
sailors. But these fiist settlers had a series of mis- 
fortunes, the remnants of them moving up the 
river into Paraguay — and it was not till 1580, 
forty ycais later, that the capital of Argentina 
was really founded. It is only within the last 
100 years that Buenos Aires has grown to be Uic 
largest toNvn of South .America, and the third 
largest of the \\’’cstcrn Hemisphere. In 1855 it 
had a population of only 90,000; by 1943 tiiis 
had inci eased to 3,000,000, making it tiic largest 
city in Soutli America. It had also grown 
tremendously wealthy. 

Buenos Aires stands on practically level 
ground on the south bank of tlic cstuaiy of the 
River Pl.ilc, where this is about 35 miles wide. 
Qiia\-s, dorks, wharecs, and warehouses stretch 
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along the ^^ate^f^ont for nearly i6 miles, hand- 
ling cargo ships and passenger liners of many 
nations 

Buenos Aires, like most Spanish-Amcncan 
cities, has streets runmng parallel or at nght- 
angles to each other, broken frequently by inde 
spacious squares Of these the Plaza de Mayo 
IS the most important The Governor’s Palace 
occupies its seaward end and the Cathedral 
stands at the north-w est comer From the Plaza 
de Mayo a wide main street, the Avenida dc 
Maio, runs west for li miles to the other great 
square the Plaza del Congreso Here the huge 
domed Council Hall the Palacio del Congreso, 
a fine «peamcn of modem Argentine architec- 
ture occupies the whole of one side 

Close to the Avenida de Mayo lies an area 
of much narrosver streets, relics of the early 
Spanish city Most of the old buildings liave 
gone, but here and there can still be seen an old 
one storeyed house, built roimd a courtyard, 
and with no windows overlooking the street 
The mam shopping street of Buenos Aires, the 
Calle Florida, ts in this area 


In the northern suburbs b a magmficent pub- 
hc park called the Palermo Thinly wooded 
with palms and eucalyptus trees, this has lakes 
for boating, restaurants, an open-air theatre, 
and a racecourse 

Buenos Aires zs not an important city mdus- 
tnally Its size and wealth arc due to its being 
the one great commercial administrative centre 
of Argcntma, and handling also a great deal of 
the country’s export trade Of recent years it 
has abo become a very important railway 
terminus 

See also Axcektima. 

BULGARIA. Every country in the Balkan 
Pemnsula wants access to the Mediterranean 
Bulgaria has been unsuccessful m her attempts 
to gam this, and her only t\^o ports, Varna and 
Burgas, arc on the Black. Sea The coimtry 
stretches %\cstward, from her short coasthne to 
the middle of the Balkan Peninsula, in a rough 
rectangle about 300 miles from cast to west and 
some 200 miles from north to south The River 
Danube is the northern frontier except m the 
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rxtrcme cast. Parallel to this, a long range of 
mountains runs the full width of the country 
from cast to west, dividing it approximately into 
halves. In the west this is connected by the lofty 
plateau on which stands Sofia, the capital, to 
the mighty ranges of the Rhodope Mountains. 
'Hie Bulgarian-Grcck frontier runs along the 
.coulhem and Mediterranean slopes of the 
Rhodope. North and south of the central range 
arc fertile plains {see Map, p. 160). 

The Rhodope Mountains cut off Bulgaria 
from the mild McditciTancan type of climate, 
and though summer is hot, winter is generally 
bitterly cold with much snow and frost. Tlicrc 
is little mineral wealth in the country, and the 
people are mainly farmers, shepherds, and 
herdsmen, ^vho work hard and live frugally. If 
better implements were available and more 
modem methods of cultivation were to be 
followed, it is estimated that the land could 
support more than four times its present popula- 
tion of six millions. Cattle are raised in tlic 
plains and .sheep in the mountains. Sugar-beet 
flourishes in the Danube plain, where, in the 
west, maize is also grown, and wheat in the cast. 

The southern plain has a milder climate and 
produces grapes, ‘Turkish’ tobacco, grain, and 
silk-worms. In the Kazanlik district roses arc 
grown from which is distilled the famous ‘attar 
of roses'. 

Sofia (q.v.) is the only large town. The ab- 
sence of minerals and of any great industrializa- 
tion, coupled with the general difficulties of access 
and communication, has prevented tlie growth 
of large cities, and Bulgaria is a land of villages 
and small towns set in sheltered lowlands and 
valleys, amid bleak, unpopulated mountains. 

BURMA. The only easy approach to Burma is 
from the sea. By the land, to tlic north-rvest, the 
Chin Hills and the Patkai Hills separate it from 
Bengal and Assam. In the north the Kachin 
Hills shut olTTibct and China. On tlic cast tlic 
lofty Shan Plateau and the Tcnasscrira Hills 
give no easy routes to China, Tndo-China, or 
.Si.am — though since the construction of the 
Bcu.via Ro.vd (q.v. Vol. I \0 trade with China by 
land has become more possible [see Map, p. 229). 

Burma is a land of mountains and great river 
valleys. Its main feature is the Irrawaddy low- 
land. This long valley, with its tributars' valley 
the Chindwin, stretches from the Kachin Plills 
in the extreme north to the many mouths of the 
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Irrawaddy (q.v.) in the south. East of this arc 
two other important river valleys, both running 
from north to south; the Sittang, separated from 
the Irrawaddy by a range of hills, and the Sal- 
ween, l>dng still farther cast and again separated 
by hills. 

Rice is grown on tlic floors of the valleys and 
on great terraces formed in the lower slopes. In 
central Burma the valley of the Irrawaddy has 
a drier climate and the paddy (rice) fields have 
to be irrigated by canals, some of which arc 
hundreds of yeai-s old. In this area, too, cotton, 
millet, ground-nuts, tobacco (for the famous 
Burma cheroots), and sugar arc cultivated. In 
the Irrawaddy delta, rice is almost the only 
crop. After it has been harvested in November 
or December, tlic ground bakes hard in the heat, 
and the little fields with tlicir low mud walls look 
grey and dusty; but when the rains come, tlicy 
cover the ground with a sheet of shallow water, 
through which the bright emerald green of the 
young rice is soon visible. 

Along the coast of Burma there are great 
stretches of unhealthy mangrove and swamp 




and quarried, but the most valuable 
mineral worked is petroleum 

In the far south, near Malay a, rubber is culti 
vated, and tin and timgsten are rained Off this 
far south coast he the lovely islands of Mergui, 
with theic sea caves where tiic fishermen gather 
the birds’»ncsts which the Chinese use for soup 
Fishing IS an important occupation In th** 
big nvers and all round the coast the Burmese 
fish with nets and traps, and cure much of the 
fishthcycatch Pottery making, wood andivory 
carving, silk- and cotton-wcaving are carried on 
usually during the dry season 

The city of Rangoon (q v 1 is the capital of 
Burma It has a mixed population, including 
Indian factory and ship yard workers and 
Chinese shopkeepers and market gardeners 
Mandalay (qv) on the Irrawaddy in central 
Burma is an old capital of the Kings of Burma 
See also Vol I Bukuesb 
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BYELORUSSIA, or White Russia is the repub 
he of the USSR which lies east of Poland and 


forest Inland the hills efthewest and north arc 
covered with thick forests— the tropical ever 
greens on the lower slopes monsoon dcaduous 
forests higher up, and coniferous forests higher 
stdl The most important trees arc the huge 
teaks of the monsoon forest These are Jelled 
and carried, with the help of elephants, to the 
rivers down which they arc floated to the ports 
Besides wild elephants, there are tigers bears 
monkeys rhinoceroses, and deer m the forests 
All Burma has a Monsoon (q v ) climate, but 
conditions vary considerably from area to area 
It IS wettest on the coasts, and driest m central 
Burma (where the rainfall is only about 30 
inches per year) During the cold season, from 
November to February, the climate is pleasant 
cveryavhere but perhaps most pleasant on the 
Shan Plateau on the east, which u ratlicr differ 
ent from Uic rest of Burma Here, the tempera- 
ture seldom nscs above 80® F in the hot season, 
there arc frosts in winter, and the summer ram 
fall IS about 50 inches In this distnct there is 
open pasiurcland, sometimes resembling the 
dowTilands of southern England Pigs and 
poultry are reared, and there is much market 
gardening and fruit farming Rice is grown in 
the valleys and potatoes, oranges, and tea on 
the lull sides The limestone hilN arc nddlcd 
with caves and drained by underground 
streams Gold, silver, jade, and amber are 


north of the Ukraine It is a region of plains 
crossed by low ridges, running from north east 
to south west, and covered by thick forests with 
cultivated clearings As the climate is damp 
and less extreme than farther east m the Russian 
Soviet Federative Socialist Repubuc (qv) 
the forest or ‘taiga’ (see USSR) is not 
entirely made up of coniferous trees, but also 
has oak , hme-, and ash trees In the south there 
IS an area of bog and marsh, which is broken 
only by small clumps of trees on the higher 
ground — a very dreary landscape of reeds, 
coarse grasses, and moorland These marshes, 
the Pripet Marshes extend west into Poland and 
south into northern Ukraine (see Marsh and 
Moorland) 

Dairy farming and pig breeding arc im 
portant, but the most important industry is 
forestry Peat is used to generate electricity 

Minsk, the capital and the largest city, was 
founded about the iith century as a trading 
city The modem part is spacious and well 
planned It is important as a railwayjunction 
and for its manufactures Vitebsk, tiic second 
largest city, IS on the West Dvina River It has 
important light industries and also manufactures 
agncullural machinery It is possible to travel 
by water from the Baltic, by the West Dvina and 
the Dnieper, to the Black Sea. 

See rTjo \ ol I Russians. 
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CAIRNGORM, see Rock-crystat.. 

CAIRO. Tliis city is the capital of modern 
Egypt (q.v,), and the largest town in Africa. It 
is a busy, noisy, and cosmopolitan city with a 
population of about 2,100,000 made up of 
a gicat mixture of nationalities, including many 
Europeans. The city stands on the River Nile 
(q.v.), near the head of the delta. Its position 
has always been important, as it is on the main 
overland route between Asia and Africa, and 
Cairo has been a great trading centre for a long 
time. The opening of the Suez Canal (q.v. 
Vol, IV) increased its strategic importance. 

Tlie history of Caiio goes back to 525 r.c., 
when the Persians conquered Egy'pt and made a 
Sfltlcment there. Later, the Romans used the 
little town as a militarj' headquarters. When 
the AR.\m (q.v. Vol. I) spread over North Africa 
in the ylh century’, they developed Caiio as the 
centre and capital of their empire; and, ever 
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since, the greatest influence in its grow’th has 
been Arab. ^Vith its narrow, winding streets, 
and rninareted highly decorated mosques, the 
old city is topically Arab in architecture. The 
Citadel, the old fortress, standing on a spur of 
the hills above tlie city, was built in 1166 by 
Saladin. The famous University, cl-Azhar, with 
its 12,000 students, is the chief university of 
IsL.\M (q.v. Vol. I). Cairo is now the centre of 
the Arab League, the political power of Islam. 

Tile most interesting part of Cairo is the old 
city, where centuries-old handcrafts, such as 
hand-beaten silver work, leather work, and 
cai pet-making, are carried on in workshops con- 
sisting of small wooden houses tvith verandas 
opening on to narrow streets. The craftsmen in 
their Arab dress, often surrounded by admiring 
friends and prospective customers, sit on the 
verandas, using tools and designs of very great 
age. The Egyptian Museum has a magnificent 
collection of the valuable treasures and relies 
unearthed from the tombs of ancient Egypt 
{see Egyptian Civilization, Vol. I), including 
the particularly famous collection from the tomb 
of Tutankhamen. 

See also Egypt. 

CALCUTTA, the chief port of India, lies on 
the Hooghly River, in the delta of the GANGr.s 
(q.v.), 80 miles from the Bay of Bengal. Through 
it pass most of the exports and imports of the 
densely populated great northern plain of India. 
Tlie width of the river hex e varies fi om a quar- 
ter of a mile to almost a mile, and Calcutta is 
connected by biidgc with Howrah on the 
opposite bank, from where raihvay lines radiate 
to other parts of India. 

Calcutta tvas founded in i6go by the East 
India Company (q.v. Vol. VII), as a trading 
factory’. The site was unhealthy and subject to 
floods, and the early inhabitants had great 
difficulties to overcome. However, trade was 
profitable enough to encourage tlicir per- 
severance. In 1756 the ruler of Bengal un- 
expectedly attacked the town and, after a 
two days’ .siege, sacked it, imprisoning some of 
the inhabitants in the famous ‘Black Hole’. It 
was recaptured seven months later. In 1757, 
after the Battle of Pla.ssey, Bengal was pacified, 
and the position of the East India Company 
greatly’ strengthened. An era of prosperitv 
followed, during svhich trade flourislicd, and 
Calcutta grew in size and wealth. Large areas 
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haystacks floating on the muddy \\aters of the 
nvcr 

Calcutta IS the commercial and mdustnal 
capital of India It was the administrative 
capital also until 1912 — when the Government 
of India moved to New Delhi The chief 
industry is the manufacture of jute into hessian 
and canvas Shipbuilding and engmeenng are 
also earned on, and factories and wharves hne 
the nver banks for 10 miles The total popula 
tion of Calcutta Howrah is about 3 600 000 
which mokes the city the second largest in the 
Bntish Commonwealth 
Temperature averages 80° F , nsmg to too® F 
m the hot season, and rarely falhng below 60® F 
in the cold season, so that fire-places are rarely 
built even m European houses Sixty inches of 
rain falls between June and September, and the 
air IS humid, especially during the monsoon 

CALENDAR. It is much easier to mei uie 
Time than it is to xmderstand it {see Time) I ut 
even to measure it, we have first of all to decide 
what IS the most unfading regular and suitable 
movement to measure by The daily and annual 
movements of the heavenly bodies suggested 
themselves, of course, from the very start 
0 vLHousiE SQUARE IN THE BusLVEss QUARTER oT CALCUTTA DivuioH of timc into dcys and > cais by Ae Sun, 

Hsh CcnmusiefUT /or India and into months by the Moon, was obvious 

of jungle were cleared, and the present Fort We find for example, that the Egyptiins 
William erected (1767) watclied for the day on wluch the star Sothis 

The European merchants built themselves (Sinus) just showed above the horizon before 
such splendid houses that Calcutta came to be sunrise, and they counted their year from tliat 
known as the City of Palaces There are still day, and it can scarcely be by accident that 
many fine buildings such as the Government certain features m the design of the Pyranuds 
House Impenal Library, Law Courts, and and of Stoveiienoe (q v Vol I) enable the 
University The Maidan, a fine grass covered length of the year to be fixed accurately At 
park, in which the Cathedral and the marble Stonehenge, for instance, the first rays of the 
Victoria Memorial are situated, gives an air of rising Sun on ^Iidsummer Day each y car strike 
spaaousness to the European quarter of the city almost exactly on the Sacrificial Stone They 
In contrast, tlie Indian city which surrounds the no longer strike quite exactly on account of a 
European quarter on the north east and south, slight variation in the Earth’s movement called 
and extends across the river, is congested and ‘precession’, which is described in the article on 
insamtary, with narrow lanes and unsavoury ^rth From the amount of this inaccuracy at 
bazaars Tlie population is predominantly the present time it has been calculated that 
Hindu The river opposite Calcutta harbours Stonehenge was built about 1680 b c For 
a vast amount of shipping ranging from ocean smaller intervals to divide up the day sundials 
going hners and cargo steamers to sampans and were used at least as early as 1500 b c 
picturesque ‘country boats’, loaded with pro For ordinary purposes the length of a day is 
duce The country boats rowed by several defined roughly as the time between the Sun s 
men standing m the stem can often be seen piled successive crossing of a ‘meridian — a line you 
high with raw jute, from the waterlogged delta could imagine up in tlie sky if a hne of longi- 
region surrounding the port They look like tude were expanded on a longer radius {see 




Astronomy, Modern', Fig. i). But for some 
purposes the ‘sidereal’ (or star) day is preferred. 
Tiiis is the time between successive meridian 
crossings of a distant star. It is shorter by nearly 
4 minutes than the average solar day. Fig. i 
svhy this is so. Suppose that a fixed 
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tek'.scopc at a points toivards the centre of the 
Sun. Before it can point at the Sun again, a 
day later, at n, the Earth will have to have 
made just more than one complete turn of 360 
degrees, because it will itself have moved a little 
round its orbit — and it is this extra angle of turn 
which takes about 4 minutes of time. But the 
light of a star comes from such an immense 
distance that tlie rays are for all practical 
puqtoscs parallel lines, however far the Earth 
moves along its orbit; and so if we sight on a 
star, using a fixed telescope at a , when the Earth 
h.as made exactly one turn, the telescope will 
again be pointing exactly at the star. 

Rough timekeeping by the Sun, then, is not 
diilicult; but there arc irregularities in the 
Earth’s motion which spoil accurate -work. To 
begin with, the Earth’s ‘orbit’ or path round the 
Sun is not quite circular, but elliptical, and the 
rate of its movement along the orbit is not uni- 
form; it is further upset by the gravitational 
attractions of the A loon and nearer planets. 
I'licrc arc also other slight variations in the 
Earth’s movement. So the Sun’s timekeeping 
is incgular, as is shown by the disagreement 
between a cori'cct sundial and a steady-going 
clock. Thus the idea of ‘Alcan Time’, or average 
solar time, has been introduced — ‘ironing out’, 
m to speak, the Sim’s irregularities tliroughout 
tb.c year. Fig. 2 shoivs the din'ercncc between 
correct sundial time (.Apparent Solar Time) and 
correct clock lime (Alcan Solar Time), and this 
is c.i}lcd ‘The Equation of Time’. 

As the Alcan Solar Day is our standard, it 
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would never do to use sidereal (or star) clocks 
(with a day about 4 minutes shorter) for cvcrj’day 
activities, because this would make all our regu- 
lar daily events, such as midday, happen at 
different times each day. However, astronomers 
find it best for their purposes to keep sidereal 
clocks. These arc themselves checked by the 
stars, and are then used to check the mean solar 
time which is signalled to the world by wireless. 
Greenwich Observatory has long been tlic chief 
timekeeping centre of the world, and Grccn- 
ivich Alcan Time (G.AI.T.) is used as a standard. 
Distant countries rccchdng the time signals add 
or subtract so many hours to give their local 
mean time, according to whether they arc 
situated cast or ivcst of Greenwich. Thus they 
arrange that when the Sun appears highest to 
them, their time is near 12 noon (unless ‘Sum- 
mer Time’ makes it otherwise). 

Gountrics cast of Greenwich keep their clocks 
in advance of G.AI.T.; countries to the west 
keep them slower. For instance, when it is noon 
at Greenwich, it is 2 p.m, in Leningrad, but 
7 a.m. in New York. This is because llic Earth 
rotates from west to cast. Anyone travelling 
towards tlic east finds that each day is shorter 
than 24 hours, because by moving in the same 
direction as the Earth’s rotation, he himself 
moves rather faster than the Earth. So by the 
time he has been right round the globe, he will 
have seen one sunrise more than anyone who 
has stayed in the same place. The traveller 
sailing ivcsUvard would find each day longer 
tlian 24 hours, because by moving against tlic 
Earth’s rotation, he w’ould partly counteract its 
speed: and therefore he would sec one sunrise 
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less. The true difference in time is 4 minutes for 
cvciy degree of longitude travelled (since the 
Eai-th rotates llirough 360° in 24 hours) ; but in 
practice we have to put our watches forward 
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or b'\cV. iQ bigger stages than 4 minutes as we 
come to each new zone v>ith a local time of 
Its oivn 

Ifonc ship travels eastwards as far as 180®, to 
the exact opposite side of the globe, and another 
ship travels westwards to the same spot, one 
ship will have gained and the other have lost 
12 iiours So the difference in time between 
them will be a whole day Each has to adjust — 
the eastward ship b> calling two consecutive 
days by the same n-ime, the westward ship by 
missing out the name of one day altogether 
The line of longitude where the day of the week 
suddenly changes, is called the International 
Date Line For convenience' sake, it does not 
follow longitude 180° exactly, but curves to 
avoid inhabited land, since a change of day 
between one village and another would ob- 
viously be awkward 

The Greenwich Transit Telescope was chosen 
by international agreement m 1884 to fix longi- 
tude o® for the world, though it and earlier 
telescopes had been used for this purpose in 
Great Britain ever since 1738 

To check the time, the telescope is rotated 
vertically towards a suitable star, and a prac- 
tised observer makes electrical contacts just as 
the star’s image crosses the fine vertical cross- 
wires in the eyepiece A pen which auto- 
matically makes a straight line on a steadily 
revolving drum of paper — a chronograph — is 
moved both by these contacts and also by 
regular pulses sent out from the observatory 
clock, so that a very exact comparison between 
star time and clock time is possible The com 
parison can be made at leisure after the observa- 
tions are complete Greenwich Observatory 
possesses the most accurate clocks that can be 
made — capable of keeping time to within a 
hundredth of a second a day (see Clocks, VoI 

VIII) 

From delicate astronomical measurements 
extending over a long period, it seems tliat the 
Earth is gradually slowing down — perliaps on 
account of the constant braking action of the 
Tides (q v ) Eventually this effect may be 
shown up by our clocks Apart from this, how- 
ever, there are unexplained irregularities m the 
Earth’s rotation amounting to about one thou- 
sandth of a second per day 

Hours, minutes, and seconds arc easily ob- 
tained by subdivision of the Mean Solar Day, 
our fundamental unit of time, but the Year is 


also a very important natural unit, and it, too, 
has to be accurately fitted in with the day This 
IS not at all easy As earl) as 125 b c the length 
of the year was measured m two separate waj-s 
(a) as the interval between two successive sum- 
mer ‘solstices’ — the day on which noonday 
shadows were shortest, and (b) as the interval 
between those particular days when the Sun 
rose simultaneously with a certain star The 
former is the shorter by about qo minutes, 
owing to the ‘precession’, the slow circular swing 
of the Earth’s axis described in the article on 
Earth — and it was this interval which was 
chosen as the Year Its length is approximately 
that of 365^^ mean solar days 

Our hves arc affected so much both by the 
daily succession of light and darkness, and by 
the annual succession of the seasons, that it is 
quite necessary to keep both units, even though 
the year is made up of such a very awkward 
number of days It is obviously convenient to 
have a whole number (without a fraction) of days 
m a calendar year — but a year of 365 days is too 
short, one of 366 too long We owe the idea of 
Leap Year to an Alexandrian astronomer whom 
Julius Caesar called upon to deal with the con 
fused state of the calendar m 46 B a , the ‘year 
of confusion’ which contained 445 days 

The arrangement then made was that the 
year (which had formerly commenced in March) 
should start on 1 January, on the day of the new 
moon following the winter solstice (or shortest 
day) m the year we now call 45 b c And every 
four years a leap year of 366 days was to be 
observed The error m this was very small, but 
by A D 1582 It had added up to so much that 
Pope Gregory XIII had to call upon an astro 
nomcr for advice, because the Easter celebra- 
tions were getting too far away from the spring 
equinox (the day in March when night and day 
arc of equal length) 

The new leap year rule was that the first 
year of any century should not be a leap year 
unless its date could be divided by 400 — that is 
to say, 1700, 1800, and 1900 were not leap >ears, 
but A D 2000 will be This is the rule we now 
keep, and its error is only about one day m 4,000 
years To put the accumulated errors right, 
4 October 1582 was followed immediately by 
15 October, instead of by 5 October, ten days 
thus being missed out England adopted this 
Gregonan calendar in 1752, when we had to let 
2 September be followed by 14 September The 
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List 2 inonllis 24 days of tlic year 1751 had also 
(o he missed, because svitli the adoption of this 
cafrndar, i January Ijccamc New Year's Day, 
instead of 25 March as hitherto. Our present 
sjstcm of Jiumhcring the years n.c. or a.d., from 
the birth of Christ, was adopted in a.d. 540. 
Until then, the Christian world liad followed 
llie Roman .system of counting tlie years from 
the foundation of Rome — ‘Anno Urbis Con- 
diiac’. nmsA.u.c. iap4 became A.D. 540. It has 
since been shown that there is an uncertainty 
about this a.d. 540, which should perhaps have 
been A.D. 544, as it is probable that the actual 
year of Clirist’s birdt was nearer our dale 
3 n.c. than a.d. 1 . 

See also /Va ronomy, Modciin ; AsrnoNOMv, History or. 

CALIFORNIA, see United States of Ameuica. 

CAMEROONS, see Guinea Lands. 

CANADA. The Dominion of Canada occupies 
nortlicrn North America except for Alaska 
(tj.v,). Newfoundland (q.v.) and the coastal 
strip of Labrador have now also joined Canada. 
It is bounded by three oceans: the Arctic on 
the north, the Pacific on the west, and the 
Atlantic on the cast. The Gke.\t Lake-s and 
tlic United States of America (qq.v.) lie to 
the south. Much of the exploration of Canada 
wa.s done from her many riven; but their com- 
mercial usefulness is lc.sscncd 
by their freezing during the 
hard winter and l)y their tur- 
bulence. The Mackenzie is 
tlic longest .and the St. Laiv- 
Rf-SOE (qq.v.) the most im- 
portant. The rapids of the 
St. Lawrence have been 
avoided by tlie construction 
of canals, notably the \Vel- 
LAND Snip Canal (q.v. Vol. 

I\J. Railw.ays, of which 
the chief are the Canadian 
P.icific and the Canadian 
National, liavc opened up 
vast tracts of country, and 
made the exploitation of 
Canada'.s rcsourcc.s possible. 

In more leeeut times motor 
transport and air tratlicliavc 
come to play greatly in- 
crcmccl parts.* 


Canada can be divided conveniently into five 
main regions: the Maritime Provinces of the 
c.Tst, the central area of Quebec and Ontario, 
the Prairies, British Columbia, and tlie Cana- 
dian North, 

The three Maritime ProA'inccs — Nova Scotia, 
Nerv Brunswick, and Prince Edward Island — 
arc inhabited mainly by people of English and 
Scottish descent {No%'a Scotia means New Scot- 
land). They arc'hilly, and their warm summers 
and bracing climate have made tlicm favourite 
places for holiday's. Fishing, farming, and 
lumbering are all important, and lire apple- 
orchards of Nova Scotia arc among the finest 
in Canada. Ilnlifax is an important port, and is 
never icebound. Cape Breton Island has very 
large ironworks and the biggest coal-mines in 
Canada. On Prince Edward Island there is one 
of the biggest fur-farms in the world, ivhcrc 
foxes arc bred for their skins. During the great 
days of sail there were many' shipbuilding y^ards 
on the Bay of Fundy', and ships from these coasts 
were to be seen on all the seas of the ivorld. 
Their many coves and inlets once made them 
a favourite resort of pirates and smugglers. 
To-day they arc less prosperous — it has even 
been said that the main export of Nova Scotia 
is its young men, Avho go to some other part of 
Canada or to the United States of America to 
seek tlicir fortunes. 

The provinces of Ontario and Quebec stretch 
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from Hudson Bay to the USA. Ontario con« 
tains onc'third of the population of Canada, 
and more than half the ^\ealth; Quebec has 
more than one-quarter of the population, and 
Its industries and manufactures are second only 
to those of Ontario Both provinces haw very 
extensive, nch farmlands, and many forests 
yielding valuable timber and wood-pulp. The 
most thickly populated areas arc the lowlands 
of the St. Lawrence, where hig cities like 
Toronto and Montreal (q.v.) have sprung up. 
Water-power has been used to the utmost in 
developing industry. About one-tenth of the 
world’s gold is mined in Canada, mostly in 
Ontario, and Quebec has the largest asbestos 
mines in the world. Gold, asbestos, nickel, 
copper, zinc, and lead are exported. The 
northern part of both provinces is a land of 
rocks, woods, great lakes, and rivers. But even 
in the farthest north, where Indians still travel 
in canoes, and where the fur-trapper works 
in a wilderness as wild as when the first ex- 
plorers saw it, men have found minerals, built 
townships, constructed railw’ays, and made 
fortunes. 


The three prairie provinces of Manitoba, 
Saskatchewan, and Alberta extend westwards 
from the Great Lakes to the Rockies, and north 
to Hudson Bay. In Alberta, oil has been dis- 
covered at Lcduc, and there is coal-mining at 
Edmonton There is some cattle-raising, but the 
main wealth of the provinces depends upon the 
supply of wheat. Life in the prairies is built 
round the wheat crop: if it is good the farmer 
and his family can spend the winter in British 
Columbia or ^lifornia; but ifit is bad they must 
stay at home and make the best of their bleak sur- 
roundings. Since the First \Vorld War, droughts, 
hailstorms, plagues of grasshoppers, and the un- 
settled condition of the world have produced 
more bad than good > cars. Tlicrc is little v'ariety 
in the prairies, except that produced by the 
seasons. In winter ibty arc white and ccAd, and 
men in sheepskin coats drive sledges or shiver 
at station platforms; in spring they are black 
with the dark water of melting snow; in summer 
they arc green with the first wheat sprouts; in 
autumn, tall, yellow cars ripple in the wind as 
far as the eye can see. 

Many cities have grown up on the praines 
Thccliiefis the great grain-distributing centre of 
Winnipeg; next in size is Edmonton, the capital 
of Alberta; and then Calgary, near which there 
arc big ranches as v\ ell as wheat farms IVestern 
Alberta is part of the Rockv Mou.vtains (q v.) i 
and here there are two National Parks, the 
Banff and Uie Jasper, where wild animals like 
moose, deer, and bears live fearlessly and i\ith- 
out interference in natural surroundings, against 
a wonderful background of mountain, forest, 
and lake scenery. 

Tlie loveliest part of Canada is British 
Columbia, which stretdies Trom the Rockies to 
the Pacific coast. One of its first discoverers, 
Captain Vancouver, whose name is immor- 
talized in its chief city, could find no words 
adequate to describe its beauty. It is rich in 
everything — timber, minerals, fruit, fiirs, game, 
and fish in its seas and rivers. The capital, 
Victoria, is a very busy port which has a big 
trade wdth the Pacific coast of the United States 
and with the Far East. Like other Pacific coast 
towns, its importance has been increased by the 
opening of the Panama Canal (qv. Vol IV). 
TTie chief river is the Fraser, famed for its 
salmon. Everything is on a gigantic scale in 
British Columbia — the mountains, the valley’s, 
the lakes, and the rivers. Much of it is still 
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unexplored, nnd there arc many wld animals 
such as bears, wolves, deer, moose, and cariljou. 
Climate varies, but in the coastal regions it is 
mild and pleasant. 

Tile most northern parts of Canada arc the 
Yukon, famous for the gold-rush to the Klon- 
dike in lOoG, and the North-West Tcnitorics, 
covering in all about one-third of the total area 
of the Dominion. Until recently, this was a 
wiklcrnc,ss of great rivers and virgin forests ; but 
the building of the Alasica Highway (q.v. 
Vol. IV) and the inauguration of air-routes are 
bringing great ch.angcs. Already oil-ficlds nnd 
mineral resources ha\’c been developed, and 
engineers and prospectors arc outnumbering 
trappers, explorers, and missionaries. Travel is 
still usually by canoe in summer and sleigh in 
\sTntcr however — and in the far north, polar 
bears will for long continue to make their homes 
in the icy Arctic wastes. 

J'Ce Oitawa; Qyrnre; ^^o^•TRr..\E. 
r.t,o Vol. 1 : C-vnapians. 

aho Vd. \’I: Fvr*iiuntixo and TRArriNc; Fen- 
rA8.ij;sa ; S AtAJON-rmuNa, 


CANARY ISLANDS. The first sight of the 
Canary Islands one gets is the great conical 
peak of Tcncriffc, ringed with clouds. Standing 
12,196 feet high, this is visible 140 miles away, 
TcnerifTc Island is the largest of the group, and 
it possesses as its capital city Santa Cruz. Tlic 
harbour is excellent, and ships call there to 
collect the produce of the islands, and to dis- 
cmbai'k tourists. The seven islands of the 
Canary’ Group belong to Spain — the other 
six being called Gran Canaria (capital Las 
Palmas), Palma, Ferro, Gomcra, Fuerteventura, 
Lanzarotc. The islands, which arc volcanic in 
origin, rise from the Atlantic 60 miles off the 
coast of Africa, and over 700 miles south of 
Gibraltar {see Jvlap, p. 322). The climate is 
ideal, with a range in temperature from 50° F. 
to 95' F., and moderate rainfall. Tropical pro- 
duce is grown, bananas being the chief c.xport, 
though oranges, tomatoes, vegetables, and 
tobacco arc also exported, and wine is produced. 
Cochineal, made from the bodies of insects 
found in die prickly pear plant, is another 
important product in the Canaries. 
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\\ ith tl eir ^vhlte walled towns standing out 
iga nst a background of trees tl e islands are 
popular with hoi day makers Tlieir climate 
mikes them particularly su table for invalids 
and convalescents The total population of the 
Canary Islands isjust over 500 000 

» \lnc capAak ci\y and centre oT 
government of the whole Commonwealth of 
Australia It is situated in the Australian 
Capital Territory a small area of land on a 
tableland about 2 000 feet high in New South 
Wales Canberra dates only from 1908 and 
most of It has been built smee the First World 
War It is unusual in being specially planned 
and built as a capital 

The plan submitted in a world wide com 
petition by a young American architect W 
Burley Griffin was chosen by the Austral an 
Government and 1 ork i ent ahead so fast that 
by 1927 Pari ament % ns able to meet m its new 
quarters Parlinment House wns opened by 
King George VI then Duke of York A very 


72 

great majonty of the populat on of about 1 6 000 
are pub! c servants and their families There 
nrc also the legations of nil the foreign countries 
with which Australia has d plomatic relations 
Canberra attracts a stream of visitors from other 
parts of Australia and from all over the world 

Tlic city IS most beautifully situated on the 
River Molonglo surrounded by a ring of low 
lulls and with the Australian Alps often snow 
covered in the background The city is well 
planned «nth open spaces gardens and great 
variety of trees No land in Canberra is privately 
owned for the whole territory belongs to the 
nat on The people are keen gardeners and as 
no fences arc allowed the gardens m front of 
every house can be seen over the loiv hedges 
which d vide them from the road In spring 
the city IS a blaze of yellow wattle (mimosa) 
followed by flowering plum almond and peach 
blossom anti in autumn as the poplars elms 
and Canadian pm oaks change their colours it 
IS a city of gold and crimson 

Canberra as well as being the centre of the 
Australian Government is becoming also a 
centre of culture and research The National 
I ibrary contains one of the world s best collec 
tions of books and maps dealing with Austral a 
and the Pacific Research institutes, schools 
and laboratories are growing up and plans are 
now being made for the establishment of a 
National University 

CANTON This is the chief city of south China 
with a population of one million Canton has 
been for centuries one of the great trad ng ports 
of the Far East it was a port of call for Arab 
dhoivs m the late Middle Ages and m the 17th 
cenXury it was "ihe first port of China to he 
visited by European traders — Portuguese Dutch 
and British But the Chinese did not welcome 
contact w ith Europe and over a century passed 
before a war with Britain ended their resistance 
to western trade 

To day Canton is in a transitional stage 
between the old and the up to date It presents 
a curious mixture areas of narroiv evil smelling 
lanes alternating with wide streets set with 
modem buildings From its situation on the 
northern edge of the Si kiang delta it looks with 
covetous eyes upon the island of Hong Kong 
(q V ) 90 miles away the great shipp ng centre 
ofallthispartofthcv orld TonvalHongKong 
however Canton would have to dredge her 
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river so as to give access to large ocean vessels. 

A large part of the wealth of Canton comes 
fiom money sent home by prosperous Cliincsc 
fornmunitics living abroad, for Canton and the 
district round it arc the main areas of Chinese 
emigration. 

See al'o Cuts a; Si-kianc River. 

CANYONS, see Vai-leys. 

CAPE TO^VN. 'Flic oldest city in South Africa, 
and legislative capital of tlic Union of South 
.\fric.i, has a population of d 70,000, of which 
alKUil 220.000 arc white. 

Cape 'Fown grew ujj at the head of Table 
B.iy at the southern tip of Africa. It is sheltered 
fiom the southern gales by the semicircle of 
mountains wliich surround it. 

Table Mountain (3,582 feet), rising steeply 
fiom the bay, appears from below to be quite 
Hat on top — lienee, of coui-sc, its name. Actually, 
llic top is undulating, and has several shallow 
v.nllcys. On one side it is flanked by Devil’s 
Peak, and on the other by a hill called Lion’s 
Head. Cape Town, as it grew up, spread behind 
Devil’s Peak to tlic suburbs, such as Rondcbosch 
and Ncwlands. The first Dutch settlers under 
their Commander Jan van Ricbcck settled in 
1652 on the slopes of Table Mountain, and 
several of their beautiful gabled houses still 
remain. 


The Pailiamcnt of the Union of South Africa 
meets at Cape Town fi om Januaiy to June. As 
the administrative offices of the Government arc 
1,000 miles away at Pretoria, there is a big 
migration of officials twice a year: in January 
to Cape Town and back to Pretoria in June. 

Table Mountain provides wonderful rock- 
climbing, and the Cape Town Mountaineering 
Club has worked out many easy and difficult 
routes up. The famous South African, General 
Smuts (q.v. Vol. V), a keen mountaineer, 
described Table Mountain as South Africa’s 
Cathedral. At Rondcbosch on the slopes of the 
mountain is Gioots Schuur (The Great Barn), 
where Cecil Rhodes (q.v. Vol. V) lived in a 
house built in the Old Cape Dutch style. He 
left the house to the nation in his will, and it is 
now occupied by the Prime Minister of the 
Union — a South .African ‘Chequers’. At Ncw- 
lands arc the most famous rugby and cricket 
giounds in South Africa. 

At certain times of the summer, when the 
south-east trade wind blows, the top of Table 
Mountain is covered \vith masses of cloud — the 
famous ‘tablecloth’. An old legend says that 
these clouds arc smoke coming fiom the Devil’s 
pipe — the Devil himself sitting on the nearby 
Devil’s Peak. 

See also South ArRiCA. 

CARBONIFEROUS AGE, sec Earth, History 




Table Bay used to be called ‘the Tavern of the or (Chart). 

Seas’, as it was a soi t of half-way house beLveen 

Europe and India. To-day it is a modern bar- CARDIFF, see 'Wales. 

hour which, in .spite of the . 

Suez Canal, still handles 
a great deal of shipping. 

During the Second World, i ^ 

War, when the Mediterra- k ^ ", ^ 

ncan route could not be used, ^ 

it was of vetT’ great impor- F 

Cape To\vn’s main street h' -f ,r. 

is .\ddcrlcy Street, called 
after a Briush M.P. ^vho 
lidped to prevent the Cape 
from becoming a penal 

at lirJhifsTrec^^^ 

CiS for which the area is c.m'utowv avd tatut, ho 

fatuous. j 1 /r:sc': Raiittei 
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CAKPATinANS. Tlicsc are a range of moun- 
tains extending through Czechoslovakia, south 
Poland, and Roumania (qq.v.). They stretch 
for 600 miles in an arc from Vienna to the Iron 
Gate, where the Danuie (q v ) leaves the plain 
of I lungaiy in a narrow gorge Map, p 160). 

The highest mountains of the Carpathian 
range are in the vicst, in Czcchoslotakia, where 
the granite peal.s of the high Tatra rise to nearly 

9.000 feet. They liave been car\'cd into rugged, 
fantastic shapes by ice action, and tower, snow- 
co\'cred, above tiic lower forested slopes. They 
are \nsited by a great many tourists. 

To the north he the \\'cst Beskid Mountains. 
The) are composed of sandstones, with rounded 
summits, cov cred w ith forest, and rarely exceed 

4.000 feet in height. The Vistula and Oder rise 
in the 'West Beskids, and flow northward to the 
plain of Poland. 

South of the Tatra are sheltered vaUc>'S, in- 
tensely cultivated. Small deposits of iron, gold, 
silver, and copper are found nearby. In the 
Middle Ages colonists from Germany came to 
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building up a flourishing mining industry. 
To-day the industry has decayed, but the 
descendants of the German colonists, called 
‘Zips’, for a long time preserved the German 
language, customs, and dress. The Zips* town? 
are picturesque and rich in medieval buildings. 

Eastwards the Carpathians become narrow 
and low, and several easy passes connect the 
Hungarian and Polish plains. This part of the 
Carpathian range is called the East Beskids. 
It is covered with forest, which is broken by 
broad fertile valley’s. The people arc backward, 
and cling to old-fashioned methods of agricul- 
ture, and to their traditional customs and dress. 

The most eastern part of the Carpathians 
(orms a triangle of mountains in Roumania, 
surrounding the basin of Transylvania. The 
eastern side of the triangle consists of a well- 
forested sandstone range. In some places clear- 
ings in the forest have been made to allow sheep 
to graze. Nestling among the mountains are 
sheltered and well-cultivated patches of farm- 
land. The southern side of the mountain tn.^nglc 
is the Transylvanian Alps, ending in the west 
at the Iron Gate. Here the mountains are high 
enough to stand above the forest level, and the 
scenery is magnificent. Sheep are pastured on 
the mountain slopes in summer, and driven dow rt 
to the plains in winter, when the high pastures 
arc covered with snow. 

The Bihorulu Mountains, ranges of ancient 
crystalline rocks, separate Transylvania from the 
Danube Plain to the west Volcanic activity at 
a more recent date has provided in places \ein.< 
of gold and silver w hich used to be worked, but 
now the industry is at a standstill. The chief 
occupation of the scanty population is sheep- 
rearing. Transylvania itself lies 1,500 to 2,000 
feet above sea-level, the sandstones and clays of 
wliich it is formed providing fertile soils on 
which maize and wheat are the principal crops. 
Mixed fanning is the rule, and pasture land, 
orchards, and vineyards alternate with the arable 
fields. The largest town is Cluj, with a popu- 
lation of 97,000. Transylvania is shut off from 
modem influences by its surrounding mountains. 
Theold-fashioncd costumes of the people and the 
picturesque towTis give it an air of enchantment. 

See also Movvtak Builoixo. 

CASPIAN SEA. Although completely sur- 
rounded by land, the Caspian Sea is as large a# 




riSIIINO BOATS ON THE GASPE\N SEA 

E.J/.A. 


Brit.Tin and was once much larger. Indeed, as 
rccaUly as 15,000 yeai-s ago its northern end 
curx’cd round to the Black Sea in the ^vest and 
the Aral Sea in the east; but as the climate grew 
warmer and drier, it slowly withdrew into its 
present basin, where its surface is now about 
85 feet below that of the oceans. As its waters 
evaporated, it grew more salty (like the much 
smaller Dead Sea), and its shallow northern half 
might by now have become a salt-marsh or 
desert but for the fact that Europe’s mightiest 
river, the Volga (q.v.), steadily pours into it a 
flood of muddy water, almost vast enough to 
counterbalance its losses by evaporation (jfc 
Map, p. 17). 

At its northern end, where it receives the 
Volga, tlic Caspian Sea is fairly shallow, so that 
its comparatively fresh ^vatcr usually freezes 
over in the cold continental winters; the south- 
ern part of die Caspian, however, is vcr\' salt 
and vciA' deep. To the west it is bordered by die 
snow-topped C.aucasus, to the south by die 
forested Elbui-z Mountains of northem Pci-sia, 
while to the cast stictch the plains of the 
southern U.S.S.R. The flat northern and 
eastern shores of the Sea arc sparsely peopled, 
for the climate is too dr\* to .support much 
cultivation. There arc more people in the south- 
western shores, in .Azerbaijan and in Persia, 
where the melting snows of the mountains irri- 
g.Ttc the land. 

Tile Giispian has long been famoiLS for its 
ilurgcon. These royal fish, often more than 15 
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feet long, arc very good to cat, and the oily roc 
of the females, known as caviare, is exported as 
a great delicacy — though it is eveiyday’ fare to 
the local fishermen. Far more important 
economically than this, however, arc the oil- 
wells on the western coast, around the city of 
Baku. Tank steamers, built locally or brought 
in sections from the Baltic down the Volga, 
cariyf the oil to Astrakhan at the head of the 
Volga della, and from thence great barges take 
it upstream to the industrial heart of Russia. 
There is also an oil-pipe-linc from Baku to the 
Black Sea at Batiim. 

Baku, capital of the Soviet Republic of Azer- 
baijan (q.v.), is now a great industrial city and 
port, peopled mainly by Armenians and Rus- 
sians. The centre of the old town, with its 
mosques and narrow alleys, still remains as a 
reminder of its Persian past. Astrakhan recalls 
by its name the sheep and lambs of the flat 
steppes that surround it, where even to-day 
Russian Cossacks (q.v. Vol. I) and Turkoman 
tribesmen in sheepskin coats and kaftans tend 
their flocks and herds. 

See also Vol. I; Soviet Central Asian Peoples. 

CAUCASUS. The Caucasus Mountains run 
750 miles norlh-ivest-south-east from the Black 
Sea to the Caspian Sea. In the north they rise 
relatively gently from foothills and plateaux; 
southwards they arc connected to the mountains 
of Transcaucasia and the Armenian Highlands 
by the Suram Mountains. To the east and w'est 



of the Suram Mountains they fall sharply south 
to the Kura valley and to tlie Rion vallcj’. 

The Caucasus arc a series of high parallel 
ranges linked by mountain blocks which cut off 
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Iinnging to the roof, falls to the floor, and so a 
pillar is slowly built up under the stalactite. 
This is called a stalagmite. Eventually, stalactite 
and stalagmite grow towaids each other and 
meet, and a glistening ciystallinc pillar extends 
from floor to ceiling of the cave. Sometimes 
salts dissolved in the water give tinges of colour 
to the deposits, so that the interior of the cave 
shines white and blue. Stalactites and stalag- 
mites arc often joined together in curtain-like 
fonnations, fringed along the edges with small 
‘icicles’. 

Caves arc also found in cliffs along the sea- 
shore. Tlicsc arc foiTucd by the battering of 
waves against weak places in the rock, until 
finally, cracks open up between the beds. As 
^waves dash against the cliff, the air in the cracks 
for fissures) is compressed, and as the waves 
tecxxle die compressed air is released with 
cxplosi\-c force. Soon tunnels arc formed, which 
extend into caves. Sometimes a tunnel com- 
numicales with the earth’s surface far inland, 
^nd tills outlet is called a ‘blow Iiolc', since, 
miiing a storm, spray is forced through it like 
^ fountain by the force of the waves travelling 
through the cave. 


In days gone by Smugglers (q.v. Vol. X) 
used these eaves, some of xvliich were large 
enough for boats to enter direct from the sea. 

Sometimes, after continued battering by the 
sea, the cave roof gives xvay, and the Avails arc 
left standing up in the sea as isolated pillars, or 
‘stacks’, like the ‘Old Man of Hoy’ off the coast 
of Scotland. 

In the early days of man’s life on the earth, 
eaves offered him a secure home, where he was 
safe from wild animals. Many generations of 
primitive men lived in caves, and their relies arc 
found buried in the floor {see C.wm Man, Vol. I). 
Therefore, eaves are of great interest to the 
anthropologist, who can piece together the 
story^ of their former inhabitants from deposits 
found on the floors. 

Among the world's largest eaves arc the 
Mammoth Caves in Kentucky, and also the 
Caves of Ajanta near Bombay, which have 
beautiful carvings on their walls executed 
over a thousand years ago, when they were 
used as monasteries and temples. In Great 
Britain, the caves of the Cheddar Gorge in 
Somerset, and of Clapham, in Yorkshire, arc 
well knoAvn. 
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SAN CRISTODAL, A VILI^ACR IN C.UATEMAtA 
Royal Geographical Society 

.ind coco-nuts. More interesting than the nc;v round tlie xvorl 
towns are Uic remains of the cities and temples and across the ] 
of tlic old Maya Civouzahon (q.v. Vol. I), an See also Vol. I: 
American-Indian civilization flourishing long 
before Europeans came to Central America, CENTRIFUG/ 
The mountain ranges, dense jungle, and 
marshy lowlands make laud travel tlirough CEYLON. T\\ 
Central America so difficult that it is much easier arc the ‘Rcsplc 
to reach most places in Central or South the Brow of ! 
America from the United States by sea. Thus difficult to fine 
Central America is oflcss importance as a bridge beautiful. In i 
between two continents than as a barrier be- to a pear, drop 
tween two oceans. One of the greatest changes the end of Indi 
of communications in moder n times took place is about five-sb 
when the barrier was broken by the Panama a population ot 
C.\.VAt, (q.v, \'ol. IV), one of the great highways As Ceylon li< 
of the earth. It is strange to think tliat before tire Equator, tl 
it was built American ships could not go from the island is vt 
New York to San I'randsco without making the round. On the 
terrible .Antarctic journey round Cape Horn, or and round tl 
alternatively going three-quarters of die way generally arou 


round die world p.ast the Cape of Good Hope 
and across the Pacific. 

See also Vol. I: CcNTRAi. .Asericans. 

CENTRIFUGAL FORCE, sec Mo'noN. 

CEYLON. Two of the native names for Ceylon 
arc the ‘Resplendent Isle’ and the ‘Pearl upon 
the Brow of India’. Certainly it would be 
difficult to find another country of its size so 
beautiful. In shape Ceylon is often compared 
to a pear, dropping into die Indian Ocean off 
the end of India {see Map, p. 229). The island 
is about five-sLxths the size of Scotland, and has 
a population of about 6,700,000. 

As Ceylon lies only about qoo miles north of 
die Equator, the climate at any one place on 
the island is very much the same all the year 
round. On the flat country in die northern half, 
and round the coasts, the temperature is 
generally around 85° F. (a very hot day in 
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England), and tlie atmosphere seems sticky and 
often oppressive In the lulls, houever, 6 ooo feet 
up. It IS cool enough for fires in the e\ ening, and 
frosts have been knoum But m both areas there 
IS little difference betiveen winter and summer 
The s\hole of tlie island has a very heav> rain* 
fall, in places over 200 inches in the year — 
about four times is much as some of the raimest 
parts of Great Britain 

There are three large nvers, all of them rising 
in tlie high country near a mountain called 
Adam s Peak Tlie longest nver (206 imJcs 
long), called the Mahaweh, flo\v3 mto the sea at 
Trincomali on the cast coast None of them is 
navigable by large boats The mountains look 
very fine, with almost all the summits covered 
m jungle, and, lower down, plantation after 
plantation of low green tea bushes Adam’s 
Peak (7,353 feet), the best known, IS an impres- 
sive isolated cone At dawn the sim throws its 
shadow for 40 miles over the flatter country to 
the west On the top of it there is a rock bearing 
tlie imprint of an enormous fool Buddhist 
legend has it that Buddha leapt mto the air from 
this rock, and was carried up to Heaven 
Hundreds of pilgrims chmb Adam’s Peak every 


year to ‘acquire merit’, walking there from all 
parts of the island The highest mountam, Mt 
Pedro, IS 8,200 feet high — twice as high as 
Ben Nevis 

In the flat northern half of the island, and 
round the coasts, the jungle is so thick that onlj 
an axe can clear a pathw ay Here and there m 
the jungle arc swamps or large artificial lakes 
called ‘tanks’, built as reservoirs centunes ago, 
and still used In other areas arc plantations, 
with line upon hne of coco-nut palms or rubber- 
trees Many sorts of beasts live in the jungle, 
such as elephants, leopards, monkej’s, crocodiles, 
cobras, and pythons, and many kinds of birds, 
including golden onoles, kingfishers, paroquets, 
and flammgoes, as well as rarer kinds, such 3$ 
the red vented bulbul and the white belhed 
drongo Most of the coast is fiat, and there arc 
beautiful sand beaches, very yellow against the 
deep blue of the sea 

CkiLOsiBO (qv) IS the mam port of Ceylon, 
and Ratmalana, the main airfield, os close by 
The natural harbour of Tnncomali on the east 
coast IS an important naval base In the days of 
the Dutch, 200 years ago, Galle m the south'* 
west used to be the mam harbour, there is novv 
a seaplane base close to it Colombo is the only 
large towm in the island , the next most important 
are Jaffna m the extreme north, and Randy m 
the centre, the anaent capital of the ‘up'* 
country’ Sinhalese, and famous for its Buddhist 
temples 

Rice takes the place of bread in the diet of 
the natives, and in the country nearly every 
family has a paddy field In the hills whole 
valleys have been converted into a series of care- 
fully irrigated terraces, where individual fields 
may be no more than a few y-ards w^dc There 
IS good fishing round the coasts, though this i 5 
little developed 

Tea, rubber, and coco nuts are the three great 
products and exports Tea is cultivated mainly 
on the hills by European planters, and every- 
where above 3,000 feet plantations extend for 
mile after mile, and tea factones (enormous 
tlwcc storeyed bmldings) are perched on the 
hill sides During the Second World Waf 
Ceylon was the principal supplier of rubber fof 
the Allies — though normally it produces far Ies5 
than Malaya The coco-nut yaeldr copra and 
coco nut oil, and the resin from its bark iS 
tapped to make a drink called toddy, whidi is 
distilled into arak, a powerful spirit. 



In several areas, round the edges of the hills, 
precious stones such as sapphires and moon- 
stones arc found. 

Tlic countr>- has a good railway system and an 
excellent ncUvork of roads. Nearly every large 
village has an official Rest House, where 
travellers can stay comfortably and feed most 
c-xccllcntly. 

See .also Vol. I : Cevlonxse. 

CHALCEDONY, see Agate. 

CHALK, sec Limestone; Oozes; Rocks, Sec- 
tion 3. 

CHANNEL ISLANDS. Jersey, Guernsey, 
Alderney, Sark, and some smaffer I'sfcts (of 
rrhich Herm, wdth 300 acres and 50 people, is 
the largest) arc situated in the Gulf of St. Malo 
off the north-west coast of France. Alderney, 
the northern isle, is about 60 miles from the 
Ihiglish coast and 8 miles from France; Jersey, 
the southern island, is about 30 miles from St. 
Malo. Tire total land area of all the Islands is 
about half that of the Isle of Wight, but the 
population, about 94,000 people, is rather larger. 
The Islands arc rocky, rather like tlic coast of 
Devon, hut tlicy have a good covering of rich, 
fertile soil. The capital of Jersey, the largest 
island, is St. Holier, about the size of ^Vcymouth. 
The capital of Guernsey is St. Peter Port, a rather 
smaller town. 
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The Islands arc part of the British Isles (not 
a Colony or a Dominion), but tlicy have a great 
measure of independence. They do not send 
Members to Parliament — and so Acts of Parlia- 
ment do not apply to them unless the Islanders 
wish it. For the purposes of government there 
arc two distiicts, called ‘Bailiwicks’ — Guernsey 
with Alderney, Sark, and Herm forming one, 
and Jersey tlie other. Each has a Lieutenant- 
Governor and a Bailiff. Jersey and Guernsey 
cacli has its own separate ‘House of Parliament’ 
called the ‘States’. Sark is still a Manor (q.v. 
Vol. X) with certain special rights, although the 
island is included in the Bailiwick of Guernsey. 
The States of the larger Islands make their own 
laws, raise their own taxes and customs, and 
carry on all the usual responsibilities of a 
government. 

This form of government is the result of 
history. Before and after the Norman Conquest 
of England, the Islands were part of the Duke- 
dom of Normandy, and were governed by repre- 
sentatives of the Duke, even after ^Villiam the 
Conqueror became King of England. But tvhen 
England lost her French possessions in the reign 
of King John, the Islands remained to the Kings 
of England as a vestige of their lost inheritance. 
From that time they have been treated as 
possessions of the King of England, but distinct 
from his kingdom of England; so that to-day the 
governments of the Islands are responsible to, 
and can be overruled by, His Majesty tlie King- 
in-Council. This, in effect, means that the con- 
trol of the Islands lies with the Prixy Council 
advised by the Home Sccrctaiy', instead of with 
the English Parliament. Tliroughout their his- 
tor^’’, therefore, the populations of the Islands 
have been privileged communities, and owing to 
the difficulties of communication in ancient 
times, the island authorities were able gradually 
to take possession of the King’s administration 
by filling the various offices with Islanders. Thus 
the Bailiffs, who have always been Channel 
Islanders, have been able gradually to displace 
the King's ^Vardcn, and take on his authority 
themselves, so that each is now acknotvlcdgcd 
as head of his own island. 

This independence has resulted in the reten- 
tion of many archaic lats-s and customs, which 
the Islanders have the right to modernize when 
they wish. Another result h.is been that, until 
quite recently, the language of the Islands was 
French. French is still the official language used 
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for archives and m the ntual of t)ie Courts and 
States, but b> common consent debates are nou 
held and biumess conducted entirely in Enghsh 
A piiois of French is still freely spoken in Jersey 
and to a lesser extent in Guernsey, but has dis 
appeared from Alderney Of course, all the 
Ishnden can now speak English as a mother 
tongue 

Because of iheir southerly position, and of the 
influence of the Gulf Stream, the Islands have 
a chmntc somevs hat milder than that of southern 
England and generally oceanic m character 
They have, too, a generous allowance of sun- 
shine — a good deal more than the highest 
recorded in England Frosts arc known, but arc 
not common, and the winters are nuid and 
rather v\ct Tlie summon are rather w-armcr 
than anyavhcrc in the British Isles Palm-trees 
grov\ tlicre 

The Islands arc not poor, and there ts wort 
for everyone The inliabitants are employed, 
directly or indirectly, in scrvaces connected vvjth 
the tourist industry, or wath market gardening 
(new potatoes, tomatoes, grapes, flow ers), or with 
small scale farming In Jersey, early potatoes 
form the most important crop, and these arc all 
growTi m small holdings — rarely exceeding 30 
acres Glasshouse gardening u an important 


activity m Guernsey In point of acreage grass 
for cattle grazing is the principal crop in 
Guernsey, but for every man engaged m open 
farming dicre are four working m greenhouses 
The Islands arc famous for their special breeds 
of cattle die small, delicately bmlt Jersey cow 
wadv Its low food-intake and high, nch milU 
yield, and in Guernsey the rather larger brown^ 
and white Guernsey cow which also gives a very 
high grade of milk Tlie punty of these breeds 
lias been maintained by rigorous laws Since 
1763 no cattle of other breeds have been per- 
muted in the Islands Tlierc arc no Jerseys in 
Guernsey, or Guernseys in Jersey The value 
of the li^ lies, of course, m breeding for export 
—It is said tliat the breeds tend to lose their 
cliaractcnstics when bred out of the Islands for 
40 or 50 years, so that there is a constant demand 
from overseas {see Cattle, Vol VI) 

The tourist industry is of great economic 
importance to the Islands Tlie Islanders rely 
on the genial climate and exquisite scenery of 
the islands to attract visitors, rather than on 
organized beach entertainments and fun fairs 
Bntish Railway steamers run regularly to the 
Channel Islands from Southampton and ^\cy•. 
mouth, and Bntish European Airways also 
maintain regular services 



CHEMISTRY is often described as ‘the study 
of v.hat things arc made of. By ‘analysis’ it 
breaks down various forms of Maiter (q.v.) into 
the elements comprising them, and by ‘syn- 
ihcsus’ it combines elements or other substances 
in such a way as to make other ‘chemical com- 
pounds’. The comparatively new study of what 
the elements themselves are made of is called 
Atomic or Nuclear Plrj’sics (see Atom). Organic 
Chcmistr>' deals with the substances produced 
bv bring organisms, and also with certain com- 
pounds tvliich arc similar to them in being 
l.irgcly made up of carbon and hydrogen; 
Inorganic Chemistry deals witli all substances 
containing only AIinerals (q.v.). 

Chemical compounds are not at all the same 
thing as mixtures. If we mix sand and salt, for 
instance, the mixture will still feel sandy and 
taste salty; we can mix any quantity of the one 
with the other; and it is not vciy dilTicult (by 
dissolving the salt in water and leavdng the sand 
behind) to separate tliem again. In other words, 
sand and s<Tlt do not form a new substance when 
they arc mixed. But if we put a soft metal, called 
sodium, with an evil-smelling gas, called 
chlorine, under the right condidons, the two 
.substances combine to make quite a difierent 
substance, familiar to us as salt (or sodium 
chloride), and not in the least like either sodium 
or chlorine. Or if iron left out in tlie air becomes 
damp, shall in time get a certain amount of 
nist, which is quite unlike iron, w'atcr, or air, 
but is a chemical compound of the iron with oxy- 
gen from the air. 

IVhcn elements combine to make a compound 
they alwaj's do so in exactly the same propor- 
tions by weight, and tlicse proportions arc 
related to their atomic w’cights (see Matter). 
l or instance, i8 oz. of w’atcr arc always made 
horn 2 oz. of hydrogen and i6 oz. of oxygen, 
file reason for this is clear when we study 
the 'molecules’ of which every substance is 
ir!.-5dc up. A molecule is the smallest part of any 
snbstance which can exist; it is made of atoms 
linked closely together. The molecule of an 
ric-ment contains one or more atoms of one 
•kind only, but the molecule of a compound 
contains atoms of tire dincrent elements of which 
it is nmde. All tire molecules of a compound 
coiiLain the same number of atoms in the same 
proportion — for example, cxcry molecule of 
'mttr has 2 atoms of liydrogcn and i atom of 
c-N-ygen. 
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In writing down the composition ofsubstanccs, 
chemists make use of a sort of shorthand allied 
Chemical Symbols and Equations. Each ele- 
ment is shown by a symbol of one or two letters 
(generally its initial and one other). Thus 
hydrogen is H, oxj’gen O, chlorine Cl, sodium 
Na (from natron — an old name for carbonate 
of soda), iron Fc (Lat. ferrum). Tlic full list is 
given in the Periodic Table of Elements with the 
article Matter. The proportion of atoms of 
each element in a molecule is shoivn after the 
symbol for the element. Thus water is IHO ; salt 
NaCl. 

The way in •which elements can combine is 
decided by what is called their ‘valency’. This 
can best be understood if one imagines each 
atom of any element to have a certain number 
of arms outstretched to grasp tlic arms of atoms 
of other elements: chemical combinations can 
only take place if exactly the right number of 
arms can link up to form each molecule of the 
new compound. Thus the valency of hydrogen 
is one, that of oxygen Uvo: in a molecule of water 
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one atom of o.xygcn holds out its tw'o arms and 
grasps the single arms of two atoms of hydrogen 
(Fig. i). Some elements have two valencies. 
For instance, in ferric oxide (rust), a compoimd 
of iron and oxygen, the iron atoms act as if they 
each liad three arms (valency 3) to link wa'th 
the arms of the oxygen atoms; but in ferrous 
oxide (a black powder which is also a compound 
of iron and oxygen) they act as if they had only 
two anns (valency 2). Some elements, all of 
them gases, have no valency and can never fonn 
chemical compounds. They arc therefore called 
the ‘inert’ (or inactive) gases. 

It is only within recent years that an explana- 
tion for valency has been found. The atoms of 
all elements arc now known to consist of yet 
tinier particles, called ‘electrons’, wliich may be 
thought of as circulating round a central core, 
the ‘nucleus’. Valency is dependent on tlic 
number of these electrons — this subject is 
described more fully in the article on ATOit. 

Carbon, an element which is found in all 
Ii\*ing tilings, forms very- many more compounds 
than any other element. The molecules of some 
of these compounds contain exactly die same 
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atoms, and jet the compounds are difTcrcnt vanous mincrils, m all of which chemical com- 
There are for instance, two different kinds of pounds of silicon (Si) and oxygen play a large 


the paraffin called butane, the molecules of both 
having 4 atoms of carbon (valency 4) and 10 
atoms of hjdrogen (valency 1) The diflcrcnce 
must be because the atoms are hnked tt^thcr 

H H H H H H H 

H-C-C-C-C-H H-C-C-C-H 
H H H H H I H 

H-C-H 
1^1 

Fig 2 MOLECULES of two butanes 
Tho igh cacti co tains Ac same number of carbon 
and 1 ydrosen a eras they are 1 nted together difTer* 
enUy and so form different substances 

in different waj’s (Fig 2) So it is not always 
enough to know the atomic composition of a 
molecule in some cases w e must also know how 
the atoms are linked together 
There are different kinds of chemical actions 
Substances can combine to form compounds— 
for instance, iron and oxygen make rust, com- 
pounds can be broken up— if sugar is burnt, 
hjdrogen and oxjgen are given off and a lump 
of black carbon remains, or the component 
parts of compounds can cliange places to form 
new compounds This happens %shen svashmg- 
soda IS put into water to soften it The hardness 
is due to calcium bicarbonate, which reacts ivith 
the soda (sodium carbonate) to make calcium 
carbonate (the scum which forms on the top of 
the water) and sodium bicarbonate 
The atoms m a molecule are more or less 
closely hnked together, and energy has to be 
exerted to make a chemical iction take place 
bomeUincs chttmeak acuowv ptoduce energy rw 
the form of heat or an explosion The explosion 
of gunpowder is due to the rapid expansion of 
gases produced by the chemical action which 
occurs when gunpoivder is ignited So much 
heat is produced when \vater is added to quick- 
lime (making slaked lime) that it will burn the 
hands or clothes and, when used m gardening, 
must be kept away from plants 

Very few elements are found in a pure slate m 
nature most of them exist principally in the 
form of one of their compounds Metals (q v ), 
for instance, are rvilh very few exceptions found 
as ores composed of a metallic chemical com- 
pound, with, of course, a certain amount of 
earthy matter as well Sand is itselfa mixture of 


part Clay contains a lot of aluminium silicate, 
a compound of aluminium (Al), silicon, and 
oxjgen The ‘White Cliffs of Dover’ are mostly 
made of chalk (or calcium carbonate, CaC03), 
a compound of cnlcium (Ca), carbon (C), and 
oxygen One of the processes by which the sur- 
face of the earth is constantly being worn away 
IS that of ‘chemical weathering’, which is 
described m the article on Denudation 

Chemistry, then, is very much more than the 
mixing of medicines in chemists’ shops, it is 
more even than the huge Chemical iNDireTRV 
described in Volume VII The greatest chemist 
of all IS nature itself, which never ceases to mix 
and combine, to break down or build up the 
elements of the universe m an infinite variety 
of chemical processes — not the least important 
of which are those which continue without pause 
m our bodies and in all living things, changing 
the nourishment which we get from food and 
which plants get from the soil and the air, into 
flesh and bones, leaves and flowers 
See also Vol VII C isviast, Ixdustrv 

CSilCAGO. This is the second largest city m 
the U S A and has over 3^ million inhabi- 
tants It IS the capital of the Middle West To 
many its name suggests only stockyards and 
gangsterism Chicago, like all great cities, has 
Its sinister features, but they are a very small 
part of the whole Its cultural activities are 
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notable. It has all the amenities of a great city, 
one of the finest universities in the U.S.A., a 
civic opera house, a svorld-famous sjanphony 
orchestra, museums, and art galleries, and it has 
ttaged two great c.\hibitions, the Columbian 
lAposition or World’s Fair of 1893, and another, 
called ‘The Century* of Progress’, in 1933-4. The 
e.\!iihition of 1893 has had a lasting effect upon 
.American architecture. 

Meat-packing is but one of its many indus- 
tries: it is equally famous for iron and steel and 
railroad construction, and the name of Pullman, 
the inventor of the sleeping-car, is as -w ell know n 
as that of Armour, the tinned-meat millionaire. 

Chicago grew up from Port Dearborn, with 
a population of 150 at the beginning of the 19th 
cenfur}', to an ill-constructed torvn of 300,000 
inhahit.ants in 1871. In that year the wliolc 
city, which w.ts built largely of resinous pine, 
\s.is burnt to the ground. The Gicat Fiie of 
Chicago — popularly supposed to have been 
started by the cow of the AVidow O’Leary', which 
upset a lamp — was, like the Gicat Fiic of 
London, a blessing in that it made possible the 
liuilding of a vci-y' much finer city', a city whose 
beautiful situation on the south-western shore of 
L'lkc Michigan has not received the apprecia- 
tion which it deserves. The vitality and youth 
of Chicago have led the distinguished American 
writer Call Sandbuig to speak of it as ‘Laugh- 
ing the stormy, husky', braw'Iing, laughter of 
youth, half naked, sweating, proud to be hog 
butcher, tool maker, stacker of wheat, play’cr 
with raihoads and freight handler to tlic nation’. 

CHILE. Tlic Ribbon Republic, as Chile has 
been called, runs in a nairow stiip some 2,700 
miles along the Pacific coast of South America 
{sec Map, p. .J-I5). A low range of hills runs close 
to the coast and is separated from the high 
mountain ranges of the Andes by a nan ow* plain 
often less than 50 miles wide. The fionticr of 
Chile and .-Argentina lies along the Andes 
heights, usually some 15,000 to 18,000 feet above 
sc.i-lcvcl, but rising in its highest peak, Aconca- 
mia, to 22,850 feet. 

Korthem Chile, where the country' is w idcst, 
IS part of the scorching Atacama Desert. This 
I-' an area \-cry rich in mineral svcalth. from 
which come ncaily all the natural supplies of 
rntnatc in the woild. The extraction of iodine 
horn nitrate of sod.i is an important industry. 
In the .Andes to the west enormous quantities 
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of copper and other minerals arc mined. All 
the main towns aic on the coast. The mining 
camps inland have to be supplied fiom outside, 
not only with all their equipment, but also with 
cvciy particle of food and water. Antofagasta, 
tlic chief town and port of this northern mining 
region, has large smclting-tvorks. 

In central Chile there stretches a gicat agri- 
cultural region. It has a jMcditcrrancan type of 
climate, in which wheat, maize, oats, bailey*, 
and a great variety of fi uits flourish. 1 1 was from 
this area that potatoes wcic taken to Europe in 
the late iGtli century. The forests of the Andes 
yield cnonnous quantities of fine timber. 

Farther south arc cattle and sheep-lands, the 
sheep-lands c.\tcnding to the wand-swept blustery 
region of the Strait of Magellan and beyond, 
w-itli its fiords, snow-capped peaks, and glacici-s 
tliat sweep right dowai to the sea. 

Chile has a population of ncaily 4I millions. 
The capital is Saxii.vgo (q.v.), a fine modern 
town, situated on the west slopes of the .Andes. 
Valparaiso, rebuilt after a \ciy dcsirucuvc 
cartliqunkc in igoG, is ilic chief port. So narrow 
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js the coastal lo^\Iand there that elevators carry 
people and goods from the port area to the rest 
of tile cit> on a hill above Punta Arenas, on 
the north shore of the Strait of Magellan, is the 
most southern tovv-n in the world, and its climate 
IS cold and bleak It is a w ool centre and a wool- 
len manufactunng town 

Clule owms m''n) islands, more than any 
otiier South Amencan State In one of them, 
Mas a ticrra m the Juan remandez group, 
Alexander Selkirk, the onginal 'Robinson 
Cru«oe’, In cd from 1 704 to 1 709 Easter Island, 
in the South Pacific, is a Chilean penal station, 
but IS world famous for its great stone figures 
and carvings believed to be the work of early 
Pon’NEsiAvs (q V Vol I) 

See also Sotmt AsrewcA 

See also \ ol I OniXAKs 

CHINA. Tins IS indeed a country of contrasts 
—of high rugged mountains and flat alluvial 
lowlands of vast barren deserts and swampy 
deltas, of nv ers ruslung through deep gorges and 
rivers winding sluggishlj across flood plains, of 



pnnuUve hoe agnculturc and modem mimng 
industrial centres The people of the north are 
verj difTcrent from those of the south — thej look 
difTcrcnt, tliey speak difTcrent languages, and 
they eat difTcrent food 

Tlie modern Republic of China consists 
of 'Cliina Proper* and the ‘Outer Temtones’ 
of Sinkiang, Chinghai, Inner Mongoha, and 
MwcaruiuA (qv) A physical map of Asia 
shows w estem and northern China as part of the 
great highland of mountain ranges and plateaux 
whicli sweep eastward from the Pamir Moun 
tains sometimes called the ‘Roof of the ^Vorld’ 
{tte Asia) Sinkiang in the extreme north west 
u mainl) a high desert plateau lying wathm the 
horseshoe of the Tien Shan (the Celestial Moun 
tain) to the north, the Pamir Mountains and the 
Altym Tagh of northern Tibet Chinghai and 
Sikang (the province of China Proper which is 
south of Chinghai) arc geographically part of 
the great plateau of Tibet (q v ) a pi iteau 
higher than the highest mountain m Europe 
Inner Mongolia lies north of China Proper— 
that IS, north of the Great Wall of k iuna 
( q V ) — and south of the Gobi Desert (set Mon 
coLu) It IS called 'The Land of the Long 
Grass’ and is mostly praine steppe, the home of 
wandenng Mongolian herdsmen, though the 
Clunese farmer wath his hoe and plough u 
steadily moving into it 

Feng shui is a much used wxird in northern 
China It means 'Wind and Water’, and the 
Chinese use it to describe the superhuman forces 
that they bcliev c to be the cause of all good and 
bad ^^Jnd and water have been, and arc, very 
powerful forces in shapmg the land The north- 
western provinces of Kansu north Shensi, and 
SVsaTSsawifmzaTiy taVlner VsTD^en'p^tAra'as. 
covered by a vast deep mantle of loess, a fine, 
yellow, windblown deposit brought from the 
deserts to the north Loess is soft and crumbly , 
md the trampling of men, horses, and camels, 
and the gnnding of wheels cause roads to sink 
till they become the floors of canyons 20 or 
more feet below the bare treeless fields — so that 
travellen may journey for days without even 
scang the surrounding country side In some 
parts the people live in cave houses cut m the 
face of loess clilTs with shelves, tables, and beds 
carved in the loess Millet and wheat are the 
chief crops growai in this sod 

Tlic wand carries the loess eastward on to the 
flat KorUv China Plain Travellen approaching 
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Shanghai (q v.) by ship on a calm sunny day 
notice about loo miles from the coast that the 
blue water of the China Sea is cut sharply across 
by a line beyond which it turns a muddy yellow. 
This astonishing change is caused by the ^-ellow 
silt which the Yangtze-Kiang, or YangWE 
River (q v ), carries to the sea. Farther north 
the Hvi’ang Ho, or Yellow River (q.v ), does 
exactly the same. These two rivers haw built 
the vast ever-growing Noith China Plain Tins 
plain IS almost treeless and is farmed very inten- 
sively, inostl> in small peasant holdings growing 
millet, w'lieat, and soya-beans. Two blocks of 
mountains rise above it. The high rocky penin- 
sula of Shantung juts out eastward into the 
Yellow Sea; and in the south-west the Hwai- 
yang-shan curves south and east, north of the 
laVt^twdded plain wlwda is called xKe Central 
Basin of China. 

West of the southern part of the North China 
Plain there is a region of high mountains, 
plateaux, and fertile river valle)s. Tlie greatest 
of the plateaux is the Red Basin of Sze-chwan. 
It is about fiv'e-sixihs the size of Great Britain 
and is probably an old lake bed Its fertile, well- 
watered floor of red clay is a great nce-growing 
area, and supports .about forty-five million 
people In the early t3th century Marco Polo 
visited its capital, Gheng-tu, and found its mer- 
chants handling a quantity of merchandise ‘past 
all belief’ 



North China has a monsoon climate. In 
winter, diy cold winds sweep south from the cold 
plateaux in the north, and Peking (q.v.), which 
is in the same latitude as Rome, is as cold as 
Moscow. In summer, hot moist winds blow 
from the Indian Ocean — and Peking becomes as 
hot as the Nile v’allcy. 

The southern states of Cliina arc very hilly 
and mountainous, the only large plain being the 
delta of the Si-kiano River (q.v.), west of 
Canton (q.v.). Many of the rivers which flow 
southwards into the South China Sea, however, 
have broad flat valleys in their lower courses. 
The chmate of southern China is sub-tropical 
and there is an abundant supply of water. 
Consequently tliere is a rich natural vegetation 
of forest and bamboo. China tea comes from 
the bulk, and this area k also the home of the 
silk industry' Rice is the main food crop, and 
paddy-fields are everywhere — on terraces on the 
lulls as w'ell as in the vallej's. 

The animals also of southern China differ 
from those of the north. In the north there are 
horses, or rather ponies, which are brought in 
herds from the Mongolian plateaux vvlierc they 
are bred by the Moncou (q.v. Vol I), and 
where alone in the world the true wild horse 
survives The Bactrian camel with his tw^j 
humps and long fringes of hair is reared on the 
northern steppe, and is used for the caravans 
which still make the long g-month journey to the 
trading markets of central Asia. In southern 
China there is a great variety of animals, in- 
cluding monkc>'S and tigers in the jungles of 
the extreme south. In the mountains of the 
China-Tibct frontier there are found the panda 
and the giant panda, and several of the most 
beautiful varieties of pheasant in the world. 

The northern and western barrier of moun- 
tains, plateaux, and deserts has throughout 
history cut China from the west, and has never 
been pierced by a railway; and China’s only 
rail link with Europe is by the Trans-Siberian 
Railway (j« Vol. IV : Railway Systems). 
Except for motor trafiic on the new Buriia Road 
(q.v. Vol. IV), land traffic between China and 
the Middle East still follows the same desert 
roads and mountain passes over svhich the silk 
caravans toiled in the daj's of ancient Rome. 

But though China is a land of peasant farmers, 
and is likely to remain predominantly a land of 
peasant farmers, nevertheless in the last twenty 
>eaR great industries and mining areas have 
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developed. In north China, under tlic loess 
(lejTOsits of Shansi, tliere arc coal and anthracite. 
In south-west China there is great mincnal 
wealth of tin, wolfram, molybdenum, zinc, lead, 
copper, antimony, and mercur>’. 

China has many large towns. Peking (q.v.), 
the ancient capital, is situated at the north- 
eastern edge of the North China Plain. Nanking 
(q.v.), the modern capital, is on the Yangtze 
River. Canton (q.v.) is the biggest city in 
southern China, and a great trading port. 
Siis.vcnAi (q.v.), another very important port, 
had a large international settlement; while 
lloN’o Kong (q.v.), on an island on the cast side 
oi the mouth of the Si-kiang, is a big British 
naval base. 

S^.iUo\’oJ. 1: CriiNEScCrvtLizATioN; Cm.vtsc Peopurs. 


CLAYS AND SHALES. A rock which becomes 
pl.astic and muddy avhen wet is called a clay. 
A clay is, in fact, merely a consolidated mud. 
When c.xamincd under a microscope its particles 
arc too .small to be clearly distinguished. Indeed, 
they arc so small that, in past times, they -were 
carried in suspension by rivers and finally 
depasited in lakes or shallow’ seas. The sort of 
inatcn.d which makes clan’s can be seen along 
tnc hanks of an estuary at low tide. Clays arc 
Citien rich in decayed plant and animal remains, 
nnd this gives them a blackish or grepsh colour; 
hut clas-s c.xposed to air usually turn brown, 


owing to the oxidation of the iron compounds 
(largely iron sulphide) derived from the organic 
matter. 

If a clay has been laid down in layers which 
easily break apart into biscuit-like fragments, it 
is called ‘shale’. Some shales have been formed 
from mud vcr\’ rich in decayed organic matter, 
and are so oily that they readily ignite from a 
match flame (for instance, the shales at Kimme- 
ridge Bay in Dorset). Such shales arc called ‘oil 
shales’. Some can be used for the extraction of 
oil; but most of them contain so much sulphur 
that the cost of removing this impurity w'ould be 
more than the value of the oil {see Oil, Natural) . 

‘Marl’ is rock consisting partly of clay material 
and partly of calcium carbonate. For ‘red clay’ 
see Oozes. 

See also De.nudation; Rocks, Section 3 (4), (c), and (e). 

CLIMATE. I. Although man has learnt with 
the help of science to control his environment 
to a great extent, his life is still very' much 
influenced and conditioned by the climate he 
lives in. 

Climate decides what clothing the people of 
a region wear. The people of the far north wear 
furs and wool because the climate is cold; and 
these materials arc available because the animals 
also need warm coats. In hot countries the 
people wear cotton and silk, which are cool and 
can be easily produced in hot climates. In the 







})Ottcst parts of the world clothing is not neccs- 
at all, and the natives only wear what they 
ii.'ant for decoration. Climate also decides the 
type of houses the people live in — houses with 
steep roofs off which the snosv \\ill fall easily, 
houses wth flat roofs and ^vide verandas to give 
protection from die sun, or tents which can be 
easily moved when the people have to move after 
fresh pastures. The staple food of a country is, 
naturally, tvhat can most easily be groum there 
or most easily be procured. Eskimoes cat seal- 
meat and fish, British and Americans cat beef, 
mutton, and pork, and grains such as wheat and 
oats. The peoples of soudiern Asia eat rice, and 
desert people cat dates and olive-oil. British 
people cat apples and drink beer, while people 
in the south of France eat grapes and drink a\dnc. 
All these matters are directed mainly by die 
type of climate to be found in the different 
countries. 

The temperature of die air depends mainly 
on the amount of heat received from the sun, 
and this is ruled by two things, die intensity' of 
the rays and the length of time they arc being 
received. The article on Earth explains how 
the sun’s ray's strike vertically' — and so most 
hotly— at the Equator all the year round, and 
liotv the effect of die different seasons of the year 
increases as the Poles are approached. If lati- 
tude, or distance from the Equator, were the 
only factor in deciding air temperature, the 
climates of the world -svould groAV increasingly' 
cool as the distance from the Equator increased. 
Indeed, this docs, in general, happen, for lati- 
tude is extremely important in deciding climate; 
but there are other factors, of which distance 
from the sea is the second most important. This 
anccts both temperature and rainfall. Water 
heats up much more slowly than land, but holds 
heat much longer, and so temperatures near the 
sea tend to be lower in summer and higher in 
'■'inter than those of inland places of the same 
latitude. The third major influence on air 
temperature is altitude, or height above sca- 
1 c\tI. everyone who has climbed a moun- 
tain knou's, the air gets colder as the top is 
Ufared {$(? Atmosphere) . It has been calculated 
c-ach rise of 300 feet means a drop of about 
t I • in temperature. This lowering of tempera- 
ttux means that places at high altitudes arc much 
cooler than those near sea-level. This is very' 
important, for on the high plateaux of South 
America and Africa white people are able to live 
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healthily at latitudes which would be impossible 
for them were tlic country' at sea-level. 

Relief influences climate also. In India 
the Himalayas keep out cold winds from the 
north. In Canada and the United States of 
America, where there is no such protecting 
highland, icy winds often blow southwards as 
far as Florida, lowering the temperature by 
many' degrees. Again, north of the Equator tlic 
northern slopes of the east-west valley's have a 
less rigorous climate than the soutlicrn, because 
they get the full benefit of the sun. For example, 
holiday resorts along the soutii coasts of England 
and France benefit from facing soutli. 

Rainfall [see Rain) is measured in inches (or 
millimetres) per month or year, the figure also 
including sleet. Snow, FIail, and Dew (qq.v.). 
But to judge the climate of a place more fully we 
should also know the number of rainy days and 
the intensity' of the rain-storms. Steady, persistent 
rain does much more good than hcav'y down- 
pours, because it penetrates deeply into the soil, 
instead of running off or being evaporated in the 
fair intervals between the do'vnpours. Climate 
tables shoiv, also, whether the rain falls in 
summer, when a lot tvill evaporate, or in winter. 

2. Clemate Types. Climates can be grouped 
by temperature differences into five main kinds: 

[a) Hot climates, in which the mean annual 
temperature is over 70® F. 

[b) ^Varm climates, in -which the mean 
monthly temperature never falls below 

43” F- 

(r) Cool climates, in which there is a cold 
season of up to 5 months, when the mean 
monthly temperature falls below 43° F. 

[d) Cold climates, in which for 6 or more 
months the mean monthly temperature 
falls below 43° F. 

(e) Arctic climates, in \vhicli there is no warm 
season, for the temperature never rises to 

50' F. 

^Vhen rainfall also is taken into account, these 
five groups can be divided into climate ty-pcs. 

[a) Hot Climates are of three main kinds: 
‘equatorial climates’ whicli have rainfall all year, 
‘tropical climates’ which have little or no rain in 
winter, and ‘desert climates’. 

Equatorial climates, as their name implies, 
arc found along the Equator. Temperatures arc 
always high, and as this is the belt of the Dol- 
drums or calms (w ^ Vinos), rainfall occurs 
regularly, falling daily' in heavy Thunder- 
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STORits (qv), often about four o’clock in the 
afternoon 

Tropical climates occur north and south of 
equitonnl climates, generally speakmg, ivilhin 
the Tropics of Cancer and Capricorn Again 
temperatures arc always high In summer they 
are in the Doldrum belt, and then they hue 
hea\-j ram In wntcr they arc in the Trade 
Winds belt Except along eastern coasts ivhcre 
they arc blowing onshore, Trade Winds are 
dry winds Along eastern coasts there is found 
the maritime tropical climate with rain all year, 
but isith much more in summer than in winter 
Inland and ^vcst coast regions have a continental 
tropical climate, a much more common type, 
which has no ram in winter A special type of 
tropical climate is the Monsoov (q\ ), to be 
lound chiefly in India, Indo-Cluna, Siam, and 
the Philippines 

Hot Deserts (q v ) lie in the Trade Winds belt 
all year, md are found in North Africa (Sahara), 
South Africa (Kalahari), Arabia, India (Sind), 
Australia North America (southern California), 
and South America (Atacama) 

(4) Warm Climates arc sub tropical In sum 
mer they are within the Trade Winds belt and 
have a tropical climate In winter they are in 
the belt of westerly winds They can be divided 
into ‘Mediterranean climates’, such as are found 
on western shores, and ‘eastern matin’ warm 
dim tes 

Med terranean climates, which are typical of 
the countries bordenng the Mediterranean Sea, 
also occur on the western shores of all the 
continents— m Cahforrua, Chile, Cape Town, 
and south-west Australn Summers are hot and 
dry, for (he Trade Winds bring no ram, winters 
arc mild and wet for the westerly winds are 
nin bearing winds Snow is rare, except on the 
higher mountains 

In the Mediterranean area the onset of 
cyclones is accompamed by winds wh ch come 
from the deserts of North Africa and are hot, 
dry, and dusty In Algeria they arc called the 
Sirocco (q v ) , in Spam, the Lneche, in Egypt, 
the Khamstn In California similar winds come 
from the desert in the south and arc called 
the Santa Annas The end of cyclones also, in 
the Mediterranean, is marhed by wands, the 
northerly Mistral (q v ) of the south of France, 
and the Hara of the Adriatic 

Eastern Margin w arm climates also liavc mild 
w inters and hot summers, but ha\ c rain all j ear. 


since It IS brought both by the westerly wand^ 
and by the on shore blowing Trade Winds 
Climates of this type occur in south Brazil 
Aigentina, and Uruguay, in the states of th^ 
USA bordenng the Gulf of Mexico, in Natal m 
South Afnca, and in Neav South Wales in 
Australia Cyclones and Hurricanes (q v ) ar^ 
fairly common The cyclones arc accompanied 
by rapid changes in temperature and by strong 
winds, such as the ‘Southerly Burster’ of Nciv 
South Wales and the ‘Norther’ of the USA 
High temperatures combined ivith a great 
degree of moisture make the summers so tinng 
that white people can do little manual labour 
A speaal type of sub tropical chmate is th^ 
Monsoon (q v ) type, cxpenenced in central and 
southern China It is characterized by \ cry cold 
winters, and by the large number of tropical cyv 
clones or ty^ihoons experienced (see Hurricanes) 
(c) Cool Climates differ from each other mainly 
according to their distance eastwards from the 
sei The farther eastwards from the sea the 
greater is the difference between summer and 
winter temperatures, the loiver the rainfall and 
the less evenly distributed throughout the yeir 
The sea, the wann ivesterly winds from it and, 
in Europe, the warm North Atlantic Drift (set 
Oceans) tend to modify the climate of ^vestern 
coasts, keeping temperatures up in winter and 
down in summer, compared with those of inland 
areas of the same latitude and altitude 
On western coasts the nun is distributed 
fairly evenly throughout the year Farthe^ 
inland ram occurs mainly m summer, as it n 
then that conditions are most favourable for 
convcctional ram Snow occurs cveryn,vhere, 
though in the more southern parts it probably 
lasts only a few days 

The maritime type of cool climate is ex- 
penenced m the British Isles, western Europe, 
on the west coasts of northern USA and 
southern Canada, m southern Chile, and m New 
Zealand Eastwards m Europe and m North 
Amcnca the chmate changes to the continental 
type with greater extremes of temperature and 
scantier rainfall Eastern North Amenca has a 
special type of cool climate caused by winds 
Irom the south and west, ivhich bring ram in 
winter to an otherwise continental climate 
Also, in summer, cy clones bnng weather of great 
belt and humidity, to the great discomfort of 
the aty dwellers of the big cilies inland from the 
east coast 



Another type of cool climate is the monsoon 
jjpe of eastern Asia. In China, in the great plain 
•ind the peninsulas to tlic cast of it, cold dust- 
Indcn svinds su'cep doAvn in ^vintcr from the icy 
deserts of central Asia. This is a season of 
practically no rain c-xcept in the north, svherc 
there is snow and severe blizzards. Summer 
comes very suddenly, and the south-east mon- 
foon wind sweeps inland bringing heavy cyclonic 
rain. 

(d) Cold Climates, like cool climates, vary in 
intensity with distance from a western seaboard. 
Unfortunately, in both Europe and North 
America mountain ranges lie close to the west 
coast, and parallel to it, so that the moderating 
influence of tlic sea docs not e.xtcnd far inland, 
and tlic rain-bearing westerly winds lose much 
of their moisture on the coast ranges. 

The maritime type of cold climate is often 
railed the Norwegian type, as it is found there. 
The continental type is the Siberian climate. 
Winters arc e-xtremcly cold, but, as tlie atmo- 
sphere is very dry, the coldness is not unpleasant 
to man. Animals often hibernate. Movement 
is by sledge, for rivers and marshes are frozen. 

(r) Arctic Climates occur in northern Alaska, 
Labrador, and northern Siberia. In ‘tundra 
climates’ summer temperatures rise above 
freezing-point, and snow disappears for a stretch 
of time sufficiently long for grasses, lichens, and 
mosses to grow. Farther north there is no sum- 
mer, and no vegetation grows, Man can live in 
tundra climates, but not in the region of per- 
petual frost. 

See also WcATIICR. 

CLOUDS. I. Cloud Formation. Clouds arc 
foimed when the amount of Water Vapour 
(q.v.) present at any level is greater than the air 
can hold, the atmosphere being then said to be 
saturated’ or above ‘dew-point’. They arc, in 
fact, simil.Tr to the steam w'hicli we see coming 
out of the spout of a boiling kettle; but whereas 
this Cjuickly evaporates and is absorbed by the 
unsaturated air of the kitchen, the tiny particles 
of water fanning a cloud cannot evaporate, 
because the air around them already contains 
*il! the water vapour it can hold. \Varm air 
can hold more water vapour tlian cold, and the 
most usual circumstance leading to the forma- 
tion of cloud in the sky is that a body of warm 
“ir is cooled down to below the temperature at 
'uiich it is saturated. When we breailic out on 
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a cold day, for instance, our warm moisture- 
laden breath, which is not saturated at the 
temperature of our lungs, quickly becomes so 
as it is cooled by the air, and tlic excess of water 
vapour in it condenses and becomes visible till 
it is dispersed and evaporates again. 

There arc several ways in which warm ait- 
may be cooled in the sky. Owing to Weather 
conditions (q.v.) it may be brought into contact 
with a body of colder air, which will, of course 
tend to cool it. Or it may be raised to a greater 
height. Tlie reason why this cools it is that, as it 
rises, the pressure on it becomes less and it there- 
fore e.xpands — and, in expanding, it must lose 
heat, just as the air suddenly let out of a bicycle 
tyre feels very cold {see Pressure), This loss of 
temperature on rising and expansion must not 
be confused with the gradual decrease in 
temperature at higher levels due to the air’s 
increasing distance from the w'armth of the 
earth’s surface {see Atmosphere). Air will rise 
for two causes. Firstly it will rise when it is 
pushed upwards. We sec illustrations of this in 
the clouds that so often hang over mountains. 
What happens is that the damp wind from the 
sea strikes the mountain-sides and is forced 
upwards to a height where it can no longer Jiold 
its moisture, and so this is precipitated as cloud 
or rain. That is why hilly districts like Cumber- 
land have a higher rainfall than flat counti-)'. 
A mass of cold air (or ‘cold front’ as it is called 
by weather experts) can act in the same way as 
a mountain if a warm wind meets it. Secondly, 
air will rise when it is ^varmcr, because the 
heat having expanded it, it becomes lighter 
{see I-Ieat, Section 3). It is then said to rise by 
‘convection’. In this ease, the varj'ing amounts 
by which air is ^varmed depend largely on the 
nature of the earth’s surface beneath it, for the 
sun’s rays have little po\ver to warm tlic air until 
they have been reflected back from the earth. 
Some surfaces, such as sand, chalk, rocks, rools, 
roads, and short turf, reflect back a lot of heal; 
others, such as vegetation, trees, and, especially, 
water, reflect back far less. So tlic air above the 
former group tends to become warmer and to 
rise above tliat of the latter. If the air contains 
enough moisture, clouds form as it rises. When 
its loss of iicat brings its temperature down to 
that of the surrounding air, tlie movement 
cc.tscs. 

But condensation and evaporation also affect 
(and in opposite waj-s) the temperature of air 
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in ^\}^ch they take place \Slien a gas liquefies 
(or again, ^vhen a Iiqiud freezes) it needs less 
energy in its ncu less mo\able state, and it 
gu'es up Its surplus energy in the form of 'latent 
heat’ With the retene process, esaporation, 
from liquid to gas (or tha^Mng, from sohd to 
liquid), the opposite happens, and heat has to 
be taken in so the surrounding temperature 
drops {see Section 5) As our warm moist 

air rises then, and its water \apour condenses 
into cloud, Uvo opposing changes are at work 
because it has expanded on rising, it has lost 
heat, but because of the condensation, it has 
gained heat Its subsequent behaviour and the 
future of the cloud depend on the balance 
reached bct\\ een the loss and the gam Examples 
of Urn process at t\ork are given in the articles 
on Thuvder storms and the Foun wand (qq v ) 

The question arises why, if clouds are made 
of tiny particles of water (or, as vse shall sec of 
ice) they do not fall down out of the sky The 
reason is that such small droplets, measuring 
only about a hundredth of an inch, fall so slowly 
that the rising convection currents are strong 
enough to hold them up — the currents are, m 
fact, strong enough to lift a glider hundreds of 
feet a minute Some of the larger particles in a 
cloud may escape the rising currents and drift 
do^^n^\ards, but as they descend, they may get 
into warmer air again, and m any case Pres- 
'URE (q V ) upon them increases, raising their 
t ripcraturc, so that they e\ aporate Though a 
I y id may look unchanged to us below, in fact 
1 particles forming it arc continually being 
rc cd 

a Cloud Types Clouds are divided into 
four mam t^-pcs ‘cirrus’, commonly known as 
‘Marc tail or 'paint brush’, ‘stratus’ or cloud 
sheet, cumulus’ or cloud heap, and ‘rambus’ or 
lovv, ragged, and shapeless cloud which gives us 
most of our rain and snovv hletcorologists 
divide them further, making ten types, according 
to their heights and the v\a> in which tlie mam 
types arc combined The High Clouds are 
‘cirrus’, ‘cirrocumulus’, and ‘cirrostratus’ They 
are found at heights from 25 000 to 35,000 
feet, very rarely any higher The Middle 
Clouds, known as ‘altocumulus’ and ‘alto- 
stratus’, range from 10,000 to 25 000 feet The 
Low Clouds, found at any height up to 10,000 
feet, though usually below 7,000, arc 'strato- 
cumulus’, ‘stratus’, ‘nimbostratus’, and 'cumu 
lus’. One last, ‘cumulonimbus’, the (owenng 


thunder cloud, may stretch through all these 
levels at once 

Cirrus clouds (Fig 1) look like wisps of hair, 
and he 4 to 5 miles up, at which height the 
temperature is always below freezing point, so 
that these clouds consist always of ice Sailors 
beheve that cirrus in a blue sky foretells windy 
weather, and this is probably true, though if the 
cloud thickens and turns into arrostratus, it 
may mean that a depression bnnging ram with 
It hes anything up to 1,000 miles aw’ay and is 
liable to move nearer 

Cirrocumulus (Fig 2) looks rather like the 
npples in the sand on the sea shore It is often 
seen at the approach of fair weather after a 
depression One form of cirrocumulus is the 
well known ‘mackerel sky' Cirrostratus is a 
thin whitish veil, which docs not blur the 
outline of the sun or moon, but gives rise to 
haloes’ {see Rainbow) The appearance of this 
cloud means that ram is on the way — though, 
especially m summer, it may never reach you 

Altocumulus (Fig 3), the first of the Middle 
Clouds, are layers or patches of blob-shaped 
clouds arranged m groups, m lines or waves, 
with lanes in between Faint rainbow colour- 
ings can sometimes be seen along their thin 
edges, and sometimes a ‘corona’ {see Rainbow) 
round the sun or moon In summer this cloud 
can often be seen m late evening or early morn- 
ing, but It tends to disappear in the heat of 
the suQ 

Allostratus (Fig 4) is a veil of even, grey 
cloud through which the sun can be seen dimly 
It gives a typical ‘watery sky’ and is an almost 
certain sign of ram, because it is usually caused 
by a current of warm moist air flowing up 
over a ‘cold front’, as described above {see 
Weather) Stratocumulus, the first of the Low 
Clouds, is simply a lower and heavier form of 
altocumulus 

Stratus IS the lowest type of cloud, oAen blot 
ting out all high ground Many mountaineers 
and hikers have got into difficulties tlirough the 
sudden appearance of this cloud It is apt to be 
very persistent, and may thicken and turn to 
Foo (q V ), dnzzle, or ram 

Nimbostratus, the cloud which gives us most 
of our heavy ram, also hangs low, often with 
tatters of ‘scud’ trailing below its base It is 
dark grey and threatemng 

Cumulus (Fig 5) arc heavy, cauliflower- 
shaped clouds with flat bases They are formed 
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by conv ection currents of rising air, warmed by 
reflection of Iicat from the earth’s surface as 
already described. 

Cumulonimbus (Fig. 6) is also a convectional 
cloud, but one ^vhich, toi\ering up to a far 
greater height than the cumulus, builds up 
inside itself a mass of condensed water-vapour 
t'.hich often comes dotvn m torrents of rain or 
Hail (qv), accompanied by lightning and 
thunder. It is the thunder-cloud of hot, still 
summer ucathcr (since anything more than a 
light breeze uould disturb the convection cur- 
rents) ; or, in spring or inter, it may bring sleet 
or snow. The currents of air in such clouds may 
be so strong as to be of great danger to aircraft 

COAL is an impure form of carbon derived 
from the remains of buried plants. It occurs in 
lasers, usually less than 6 feet thick, called 
'seams’. These seams are separated by varying 
tliicknesses of shales and sandstones, the whole 
being known as 'coal-measures’. Under each 
seam of coal there is usually a bed of lighter 
coloured rock, which, because of its heat- 
resisting properties, u knotvn as Tire-clay’. 
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This is undoubtedly the remains of the soil in 
uhicli the plants originally grew, for it some- 
times contains fossil tree roots. The greater part 
of the world’s coal %vas formed in Carboni- 
ferous (‘Carbon-bearing’) times; but in Spitz- 
bergen and Bear Island in the Arctic there 
are also coal-beds of the Devonian, Jurassic, 
and Eocene Ages {see Eartii, Historv or. 
Chart). 

Coal was formed as a result of periods in which 
the land sank a little. The trees of the forests 
svere first tumbled over by advancing water, and 
then buried by the mud and sand carried by 
svide rivers. Had there been no covering of mud 
and sand, coal would not have been formed, for 
most of the organic material, left exposed to air ‘ 
and water, would have rotted and been tvashed 
away. 

The first stages of coal formation must have 
been like ‘peat’, which is merely the compressed 
remains of plants growing in bogs. ‘Lignite’ 
(Lat. lignum, a log) is fossil wood at an early 
stage, in which plant structure is often visible; 
when it is not, lignite may be called ‘brovm 
coal’. ‘Cannel (i.e. candle) coal’ has been formed 
from areas of water-plants: it contains fish re- 
mains, and has suflicient tarry matter to male 
it ignite very easily and bum with a candle- 
like flame. NormaJ coal has undergone much 
more change and has lost more of the oily or 
tarry parts of plant remains. ‘Anthracite’, the 
hardest form of coal, owes its nature to great 
pressure and probably to heat; less than 5 % of 
It is ash and tarry matter, the rest being pure 
carbon. 

Coal-seams have yielded such abundant plant 
and animal Fossils (q.v.) that we can form a 
very clear picture of the tropical forests which 
were their origin. The tallest trees were ances- 
tors of our conifers, or cone-bearing trees, such 
as the pine; but their branches bore long strap- 
likc leaves instead of needles. There were giant 
ferns and seed-ferns growing as high as the trees 
of to-day. The seed-ferns looked like ferns; but 
they were not ferns, because they formed seeds 
instead of spores — some seeds being as large as 
hen’s eggs. Other seed-ferns grew as dense 
bushes. There were two other forms of tree 
which to-day are represented only by very modest 
and obscure descendants — horsc-taib and club- 
mosses. Horse-tails gTc%v 50 to 60 feet high, and 
club-mosses reached a height of a hundred feet. 
Horsc-taib to-day arc seldom taller than 5 or 6 




2 . SPECTRA OF THE SUN AND MERCURY ARC 

The Solar Spectrum has its colours in the same order as the rainbow. Elements in the sun’s surface 
and the earth’s atmosphere absorb a part of the spectrum and cause the dark lines A, a, B, See. 

If an element is heated to incandescence, it gives out light of characteristic colours at different parts of 
the spectrum. The characteristic spectrum of mcrcur>’ arc is as shown here 



3. THE PRIMARY COLOURS OF LIGHT AND PIGMENTS 

2 three primars' colours of light. Where two overlap, they give the compicmcntarv colours, 

a all iJircc together give white (or pale grey) light. T he primary- colours of paints arc complementary to the 
primaries of light, and when they arc mixed together, the result Ls dark grey 
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feet. v.liilc dub-mosses rardy rise more than a 
few indies above the soil. 'Winding round these 
strange tree-trunks and bushes were climbing 
planus of all kinds, filling the forest with dense 
iu.xuriant green; while on the swampy soil, 
rotting stems dad tsith mosses and liverworts 
sprawled in all directions and were crawled ov^cr 
by strange amphibious creatures in search of 
insect food. 

The slimy forest swamps teemed with all kinds 
of amphibious life, capable of breathing both in 
air and in water, some with long snouts, like 
those of alligators, specially suitable for catching 
fish. Some resembled fat newts; while others 
were like huge frogs 7 or 8 feet in length. Fish 
and ficshwatcr mussels lived in the deeper 
swamps. On drier parts of the forest floor there 
were many types of wingless beetles, both large 
and small, scorpions, mites, spiders, centipedes, 
and even a few land snails. And there were 
also the first of the reptiles — small insignificant 
crcatuics at this time. 

Tlicrc were great numbers of net-winged 
insects, many of them of enormous size (one kind 
measured nearly 30 inches across tlic tvings). 
But the teeming life of these tropical forests was 
ndthout the chirp of a bird or the bright colour 
of a flower, for neither birds nor flowere had yet 
appeared on the earth. However, many of the 
insects probably had bright colours, and tlic 
leaves and the forest floor may often have been 
covered with golden pollen dust from the trees. 
Fiom such forests the modern world got its first 
grc.at source of cnerg)' — coal — a kind of fossil 
sunshine. 

See also Earth, History or; Mountain Building; 
UocKS, Section 3 (e); Jrr; Fossils. 

See also Vol, VII ; Coal-minino. 

COASTS. The coasts of the Earth arc con- 
stantly changing: some arc being attacked and 
"om away by the sea; others arc being added to 
by rivers depositing silt in the form of deltas and 
nuid-hanks (jrr Rivrns) ; others arc being altered 
by currents and winds; and some arc being 
changed by slo\v land movement (r« AIountai-v 
Bi’ilding). On the whole, a process of evening- 
out is taking place, for headlands and projec- 
tions tend to be worn away, and b.aj's to be filled 
'■'itli the matcri.il carried off. Sometimes, how- 
e'er, an island or a reef lies in the path of 
the material worn from headlands; and then 
the rock, pebbles, and sand arc deposited, 

■iJsrj 



A low, sandy coast in CEYLON 
B.Oui.C, 


foiming in time, perhaps, a causeway to the 
mainland. 

Coasts may be grouped into flat, low-lying 
coasts, and high coasts, rising fairly steeply 
above the sea. 

There arc many kinds of flat coast. The 
simplest type has a gently-sloping beach of 
pebbles and sand, and usually occurs in wide 
bays separated by low headlands. Tlie North 
Sea coast of England and part of the Atlantic 
coast of the United States of America arc of this 
tj'pc. ‘Lagoon coasts’ have sandy ridges or spits 
parallel to the shore, but separated from it by 
a long lake or lagoon. These coasts are a feature 
of West Africa, and arc found, too, in Holland, 
Germany, and Poland, as well as near the mouth 
of the Po in Italy, and in the Gulf of Mexico. 
In West Africa lagoons are often used by ships 
as shelter. Many of the European lagoon coasts 
have been drained and reclaimed for agriculture. 
The city of Vr.NiCE (q.v.) is built on the islands 
of a lagoon at the north of the Adriatic Sea. 
‘Mangrove coasts’ arc a type of flat co.ast found 
in tropical countries. This is a swamp co.ast, 
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usuallv Hooded b> tides and rendered almost 
impenetrable b> the twisted roots of the man 
grove trees Such t^pes are found on some of 
ishnds of die East Indies and on the tropical 
coasts of Ease and \Sest Aihca and South 
America 

Of the high coasts cliffs are die simplest type, 
though someutnes the force of the waves has 
formed Cwts (q\ ) and left offshore rocks 
hen a coast is flooded bv the sea. the ^pe of 
coast resulting wiU vary according to v^hedier 
the land has sunk or the sea has risen In 
Bnttan) and southwest Ireland, for instance, 
the sea has flooded former nv cr vallep and their 
tnbutary val!e)‘s, and the coast is marked b> 
man) islets and inlets On the Dalmatian coast 
of ^ ugoshvia on the other hand, the sea rose 
and flooded over an area of ndges into the 
vaUe)^ behind The ndgeS then were cut off 
from die mainland and formed long narrow 
islands, separated by channeb running parallel 
to a shore wlh long narrow' ba)’S 

Other high-coast t>pc3 arc found in glaaated 
countr) If the GLAaens (q v ) once descended 
almost to the present shore there are long, 
narrow, and deep inlets viluch are often a 


continuation of a U shaped Valley (q \ ^ 
These inlets, called ‘fiords’, are often decjjer 
than the seafloor offshore Non\ay, w^j 
Canada, southern Clule, the South Island Qf 
Xcw Zealand, and northwest Scotland 
fiord coasts Another type of glaaated coas^ 
well illustrated in Finland, where the numcr^juj 
islands arc the summits of the hiUs of boulder, 
day country {see GLAavnoN) 

Coral coasts are characteristic of the Paqfjc 
Ocean In some places the coral forms reels qj- 
long barriers some distance from the shore, at 
other places it males circular reefs called attjjis 
(see Great Barrier Reef and Coral Islam's) 
The accessibility and dev"clopment of a coi^n 
try depended, and still depend, though to a lesser 
extent, on its coasts Safe, sheltered harbo)jrs 
from which easy routes led inland meant pej^ts 
and trade Greece, western Italy southern 
England, the North Sea coast of 1 urope, 
southern Scandtnav'ia, north eastern L S 
and south eastern Canada all had these adv^^,^ 
tages Afnca on the other hand, remained for 
long the Dark Continent, unknow n a^d 
mysterious, because its shores are inhospitable 
and lack safe anchorages 
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Colombia: a vmw from Bogota across •J^^E plj\tfaw to ntE distant sno\\-c\i>i’ed ranges or the central 

CORDILLERA OF .HE ANDES. DoTUtt Lagh 


COLOMBIA. Tills is the only South American 
fountiy ivith coasts on both the Pacific and 
Atlantic Oceans {see Map, p. ^ 1 5) . It lies next to 
the Republic of Panama (q.v.), which, in fact, 
relidlcd and bioke away from Colombia as 
recently as 1903. 

llic northern stretch of the Andf^s (q.v.) 
occupies almost half of the country. Tin cc great 
ranges, tlie Western, Central, and Eastern 
Cordilleras, enclose plateaux over 10,000 feet 
."ibove sea-level, and arc separated fiom each 
other by the great river valleys of llie Cauca and 
the Magdalena. The River Alagdalena, at the 
mouth of ivhich stands Colombia's main port 
liarranquilla, and its tributary tlie River Cauca 
arc used by steamers cari^dng timber and other 
products from hundreds of miles up-countiy to 
the seaport. 

fhe Western Cordillera rises steeply abov'c a 
uarroiv Pacific coastland svhich is fringed along 
Kiost of its length by mangi'ovc swamp. The 
Central Cordillera is mainly a line of snou- 
cotcred volcanoes, the chief of sshich is the 
oMmet Mesa de Hcitcs, its huge crater, 6 miles 
^■idc, rising 18,000 feet above sea-level. The 
Eastern Cordillera, tire most important part of 
the Colombian Andes, has liigli vallcss and 
pHtcanx which have a temperate climate well 
to white settlement. Bogota, tire capital 

Colombia, stands on a very fertile plateau in 


this region. It is built on a slope, and much of 
it is tci raced. It is planned, as ate most South 
American towns, with parallel streets ciossing 
each other and broken by squares. 

Along the Caiibbcan coast of Colombia there 
is a low', rich, fertile, coastal plain. Palms of all 
kinds flourish, and colTcc of high quality is 
grown, as well as bananas, sugar-cane, and rice. 

South-east of the Andes, wide, tropical grass- 
lands, called llanos, stretch eastwards to the 
Orinoco River and tire Venezuelan frontier. 
These pasture great herds of horses and cattle. 
Farther south, the land falls in forested terraces 
to tire headstreams of the Amazo.n (q.v.). Rluch 
of this district has not been explored. Tire 
forests arc thick and rich in tropical vegetation 
and animal life of all kinds. There are monkeys, 
pumas, jaguars, and tapirs; the rivers teem W'itlr 
alligators, turtles, and fish; there arc boa- 
constrictors, igrranas. snakes, and reptiles of 
many kinds, as well as many brilliant birds and 
innumerable species of insects, 

Colombia has considerable mineral wealth, 
cspcciallv gold and emeralds, and its platinum- 
mines arc among the largest in the world. The 
industrial centre is Medellin, where there are 
cotton and woollen factories, and cigars, 
cigarettas, china, and matches arc manu- 
factured. The country has over eight million 
inhabitants. 
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One of the most interesting of Colombian 
totsTis is tlie old port of Cartagena, founded by 
the Sparuards in 1533 It «as a centre of the 
Inquisition, and t\as protected from the sea- 
rai^ of buccaneers m the 16th century* by 
massiNC stone forts and %\'alls. 

See also South Amtrica 

See alio \’oL 1 Colombia, Peoples of. 

COLOMBO. This is the capital of Cejlon, and 
IS about two-thirds of the way south ^ong the 
west coast of the island It is the only large city 
in the whole country, and has a population of 
about 362,000. 

In spite of a poor harbour, Colombo has 
become an important port because of the many 
shipping lines which cross there. Most of the 
goACrnmcnt buildings, large shops, big hotels, 
cinemas, and office buildings are in a district 



COLOUCO PART OF -ms FORT, Tire ADUKmUA-mXOISnUCr 
AssectcUd Jit^jpapers cfC^len 


near the harbour called the Fort — it was, in 
fact, originally an old Dutch fort Outside the 
Fort is the Pettah, the mam n.iti\c part of the 
city, and in its narrow streets bic)clcs, bullock- 
carts, and rickshaws jostle wiili trams, cars, and 
lomcs Cinnamon Gardens is the ‘smart’ resi- 
dential area, with broad main streets, many of 
them lined with gorgeous flowering trees. The 
city stretches for about 7 miles along the coast. 


the shops and larger houses petering out on the 
outskirts into roadside stalls and huts, scattered 
under coco-nut palms. 

Colombo is the main centre of culture in 
Ce\lon, and has a good university. It is hot 
and sticky, and the weather alters little from 
month to month 

See also Ceylov. 

COLORADO CANYON. This great gorge, 
over 200 miles long and from 1 to 12 miles tvide, 
lias been cut out to a depth varying from 2,000 
to 6,000 feet by the Colorado River, in the and 
and rocky’ soil of north-w cslem Arizona, USA 
It IS one of the best examples in the world of 
river erosion [see Dcnudatiov, Section 2). 

The Grand Canyon is the largest of eighteen 
canyons cut by the Colorado Riser. It is a 
continuation of another canyon Lnotvn as the 
Marble Canyon, tlieir combined lengths — 
nearly 300 miles — making the longest and most 
spectacular gorge in the world. The Grand 
Canyon is most awesome and magmficcnt. The 
rocks are banded in brilliant and often contrast- 
ing colours — the shining white of Umestone, the 
greens, greys, and rusts of sandstones, the bril- 
liant re<U of rocks tvith iron deposits. Wind and 
w'ater have weathered and eroded, producing 
scenes of impressive, if at times w cird, grandeur: 
there are towers and turrets, cliHs, ledges, 
terraces, cracks, gullies, and tnbutary’ gorges— 
and far below, like a silver ribbon when seen 
from the great height of the sides of the Canyon, 
the Colorado Ri% er, for ever cutting deeper and 
deeper into the earth. The speed of the river 
varies from about 3 to 20 miles an hour, though 
m places it is much faster over low falls and 
rapids Though tourists to-day can stay in a 
luxurious hotel at the edge of the Canyon and 
gaze at the terraced, coloured slopes a dozen 
miles across the gorge, or wonder at the strange 
effects of sunlight and shadow on banks of 
whirling mbt, and even make conducted jour- 
neys to the bed of the gorge, yet the Canyon 
itself is still comparatively unknoivn. 

TTic Grand Canyon was first discovered in the 
middle of the i6th century; but little was known 
about it for another three centuries, when 
hfajor Powell with five companions made the 
first complete journey through it — a journey so 
dangerous that it ranks as one of the most daring 
in Uic story of North America. There have been 
only a few complete joumey-s since, two of them 




Tin; GRAND C.ANYON, COLOR,\DO, FROM Tim fOCTlt 

Nq!c tlic narrow river bedj the stratification of the rocJis, and the steep scree slopes below the cliffs 

Eu.ir,g Gcllcuxsj, ,V. 2'. 
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surveys promoted by the Government of the 
United States to explore the possibility of build> 
ing a railroad through the Canyon. 

Sec also Vau.p.ys. 

COLORADO DESERT. The Colorado Desert 
is in the south-^^est of California in the U.S A. 
It is about 200 miles long, and of varying tvidth, 
at its broadest about 50 imles. It is part of a 
great expanse of desert land which stretches 
nortli and east into Nevada and Arizona, and 
south into Mexico To the immediate north, 
separated from it by mountain ridges, is the 
Mohave Desert, and then, north again. Death 
Valle), both of which are in California. The 
Colorado Desert is on the western side of the 
Colorado River, on the other side are the deserts 
of Arizona The temperature in all Uicse regions 
is the highest in the United States, even winter 
da)‘s are w arm, and in summer the heat is often 
sizzling Excellent motor roads with well- 
equipped filling stations at convenient intervals 
have to-day deprived them of most of their 
terrors — the modem traveller in his high- 
powered car can afford to be amused at Mirages 



CHAVS PEAK, RtSINC inCIt ABOVT THE COLORADO DESERT 
Ra^d Cnsraphicd Sont^ 


(q.v.), forgetful of the very real threat of thirst 
that hung over the early settler, moving slowly 
and laboriously across the parched landscape on 
foot or by wagon. 

The landscape of sand and rock is sometimes 
relieved by fertile stretches where the river has 
been used for irrigation purposes. In the nor- 
thern part of tlie Colorado Desert, shifting sands 
arc a danger and a hindrance; but the southern 
part, known as Imperial Valle)', once waterless 
bare, and uninhabited, now maintains a popula- 
tion of over 60,000. Such varied crops are grown 
as cotton, water-melons, asparagus, vrinter 
vegetables, grapes, and dates. This region was 
threatened with disaster between 1905 and igoy, 
when the Colorado River got out of control, and 
unmanageable floods looked like sweeping away 
the valley’s prosperity. They were eventually 
brought under control by tlic formation of a 
new inland lake, known as the Salton Sea or the 
Salton Sink. This great basin, 50 miles long, 
had once been an arm of the Gulf of California, 
and then for ages a bed of salt, well belovv 
sea-level. The excess waters of the river were 
diverted into this, and it now forms a w clrd and 
almost terrifying sight in a setting of incredible 
desolation. It is very unlikely that Imperial 
Valley or any oilier part of the desert be 
threatened again. The building of the great 
Boulder Dam, on the Colorado between Nevada 
and Arizona, has tamed the vrildness of the river, 
and brought it under effective control (rr; Dmis, 
Vol. VIII). 

COLOUR. One of the most interesting things 
discovered by Newton (q.v. Vol. V) was that 
the white light of the sun is made up of light 
of different colours. He allow ed a narrow beam 
of sunlight to pass through a glass prism on to 
a screen and found that the screen was coloured 
with bands of light changing imperceptibly from 
red to orange, orange to yellow, yellow to green, 
and so through blue, indigo, and violet. This 
‘spectrum’, as we now call it, was not clearly 
defined, because a certain amount of over- 
lapping took place: to get the best result lenses 
must be placed on either side of tlic prism to 
focus the ra)’s of light (Fig 1). 

Tlic differently coloured lights contained in 
sunlight arc sorted out so that they appear in 
separate bands because, in passing through the 
prism, each colour is bent, or ‘refracted’, to a 
different extent («e Wave Mono.v, Section 3), 
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is believed to consist of small packets of 
energy in the form of clcctro-magnclic waves. 



Fro. I. now liciit is split up into nii: spectrum when 

PASSED THROUGH A PRISM 


llic %vavclcngth (or distance from crest to crest) 
of red light is longer than that of ycllo^v, green, 
or blue light; and so red light bends less than 
orange, as orange bends less than yellow and 
so on. 

Just as white light can be split up into coloured 
liglits, so certain coloured lights can be com- 
bined to form white light. Blue, green, and red 
lights (of particular wavelengths or tints) arc 
the three colours which can make white light. 
For this reason, and because by the right com- 
bination of some or all of them light of almost 
any other colour can be produced, these three 
are called the ‘primary colours’. "When lights 
of any two primary colours arc mi.\ed, the addi- 
tion of the third makes white light. For e-xample, 
green and blue together make blue-green, and 
this when mixed with red light makes white 
light. Blue-green is therefore said to be ‘complc- 
nicntary’ to red. Similarly, yellow (the mixture 
of green and red light) is complementary to blue, 
and magenta (the mixture of blue and red light) 
is coinplcmcnlary to green {sec Colour Plate 
opjiositc p. 96). All this applies to lights of various 
colours; when ive consider paints or coloured 
objects, the results are rather different. 

^Vc see things because they reflect light. But 
objects reflect only a certain part of the light 
"hich falls on them, the remainder being 
absoibcd. The colour of an object depends on 
'\hich part of the spectrum it reflects to our eyes. 
Brass looks green, when seen in white light, 
Ikc.iusc it reflects the green light back to our 
'"yes and absorbs the complementary' magenta 
‘’•gut. A black object absorbs nearly all the light 
and a white one reflects nearly all. Seen by 
O'loured light, the colours of objects .arc not at 
“H the. same as in white light. If we were to look 
^•t grass in light containing no green at all, it 
''ould be unable to reflect any light back, and so 
'■’''^uld appear black. 


^^^lcn paints arc mixed the results arc not the 
same as when coloured lights are mixed. A paint 
gets its colour by absorbing one complementary' 
colour in the light and reflecting the other. 'The 
primary colours of paint — those which can be 
mixed together to make most other colours — 
arc blue-green, yellow, and red (magenta), 
because these arc the paints which absorb only 
the primary' colours of light and reflect back the 
rest. Blue and yellow, for instance, make green 
because they both reflect green light but absorb 
the other colouis of the spectrum. If two paints 
of exactly complementary' colours rs'crc mixed 
thoroughly, they' ryould absorb all the light 
between them and so appear black. In fact no 
paints arc ever pure, and so when mixed they do 
not absorb all the light, and the result is a neutral 
gicy'. Artificial light has- a different spectrum 
fiom that of daylight; and so objects do not look 
the same colour at night as in day-time. No 
woman would ti-y to match the colours of 
materials under artificial light; she knows by 
experience that tlicy would look different in 
daylight. Similarly', film-actors and actresses 
have to paint their faces yellow and purple 
before going on the set, in order to allow for the 
effect of the powerful artificial lights used, 
^Vhcn waves of any kind meet an obstacle 
small compared with themselves they' can sweep 
on almost without disturbance; but if they meet 
a bigger obstacle they may be absorbed or 
reflected back. The rvavc-lengths of the various 
coloured lights arc all so small that even tiny 
particles of dust can easily deflect them. Blue 
light, having almost the shortest w'avc-lcngth in 
the spectrum (0-00004 cm.), is very' easily de- 
flected. The reason that the sky appears blue on 
a sunny day is that while the coloured light of 
longer wave-length is able to pass on more or 
less undisturbed, and tlic shorter violet and 
indigo waves arc largely absorbed, the blue part 
of the sun’s rays is reflected by the particles 
present in the earth’s atmosphere, and it is these 
blue rays \vhich ^ve see. In the evening, when 
die sun is low down upon the horizon, its light 
has to travel much farther through the atmo- 
sphere, with the result that die blue and green 
nays arc almost all absorbed, and it is the red 
(with a wave-length of 0-00007 m.) and the 
yellow which arc reflected to our eyes. If we sit 
with our back to the light and watch the smoke 
rise from a cigarette, it appears blue because its 
particles reflect back only the blue rays. Smoke 
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breathed out by a smoker contains bigger 
particles, because of the moisture m his breath 
The bigger particles reflect light of rather longer 
wave-length than blue — and so the smoke looks 
grey or even broivn 

Newton’s discovery of the spectrum of sun- 
light had results of the greatest importance to 
science, because it led directly to the develop- 
ment of the Spectroscope (q v Vol VIII) orspec- 
trometer Light of any kind is found to possess a 
characteristic spectrum of bnght-colourcd bands 
and dark lines, which can be very exactly 
analysed with the help of these instruments In 
particular, if any clement is raised to a tempera- 
ture at which It gives off light, its presence is easily 
detected m the spectrum, even thoughit is present 
only m minute quantity and mixed svjth various 
other substances Spectroscopy, then, is very 
useful in clicmical anal> sis , but its most striking 
use perhaps is in astronomy By its aid the 
presence or absence of various elements can be 
discovered in the stars and other heavenly bodies 
Moreover, from our knowledge of the Doppler 
Effect (j« Wave Motion, Section 5), it is even 
possible to measure the movement of these bodies 
relative to the Earth Finally, spectroscopy has 
been of great value m studying the structure 
of the Atom and in the development of the 
QuANTUii Theory (qq v ) 

See abo Ltonr Raindow 

See alw \ol VIII SpecTRCScorE 


COMETS. Occasionally, luminous bodies witlj 
a blunt ‘head’ and a misty ‘tail’ appear in th^ 
sky, and follow tracks which show that, like th^ 
Earth and planets, they arc moving under 
the influence of the Sun’s gravitational pull But 
tvhereas the orbits of the planets (although they 
are ellipses) are almost circular, those followetl 
by comets arc enormously elongated {see Fig 1) 
The result of this is that after increasing to ^ 
maximum brightness ivithm at most a fe\v 
months, a comet then gradually fades and dis. 
appears into space, to return, if at all, after ai^ 
interval that may be anything from a few years 
to several thousands 

Comets vary greatly in size A large one may 
have a head 863,000 miles in diameter (the siz^ 
of the Sun) and a tail millions of miles long 
In spite of this, however, the amount of matter 
in them is almost inconceivably small It ivaj 
calculated of a comet which came within ^ 
million and a half miles of the Earth m 1770 that 
if Its mass (or, roughly, weight) had been equal 
to the Earth’s, our year ^vould have bccii 
permanently lengthened by nearly 3 hours a« 
a result of its gravitational pull Since the year 
was not lengthened by even i second, the masj 
of the comet must certainly have been less thatj 
that of the Earth’s Stars can be clearly 
seen through the matenal of the tail — anq 
often they can be seen through the head A 
comet’s light IS partly due to reflection fronj 
the Sun, but its own spec, 
trum shows carbon anq 
nitrogen compounds, with 
some metals in the heaq 
(j« Colour) Perhaps th?; 
luminosity of the tail is ati 
Abr.V.vRa' aSstJ — A hat -ly 
the gas-filled tubes we se^ 
m some shops or outside 
cinemas The tail always 
points away from the Sun^ 
shown m Fig i, th^ 
reason being possibly that 
the particles of matter in q 
are so small that the ouU 
ward pressure of the Sun’^ 
radiation on them is greatei- 
than the pull of its gravita-. 
tion (it is known that light 
exerts a small pressure, 
when It falls on any body 
— see Quantum Theory) 



Fig I THE PATH OF A COMET 

The orbit of a comet may be at any angle to the plane ciT the solar ly^stem 
The tail grows larger as it nears the sun and diminishes as it gets farther 
away It always points away fccan the sun 
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Tiic origin of comets is still uncertain; but 
dues arc strongly suggestive. A comet 
observed in 1826 ^vas found to have split into 
two parts on its return in 1846. When it was 
next seen, in 1852, the two parts were much 
farther apart; and in 1872 there was no comet 
—but in its place, and moving in its orbit, a 
shower of Meteors (q.v.) was seen. Secondly, 
the orbits which have been worked out for 
several comets are found to be identical with the 
orbits of xvdl-known groups of meteors. It is 
thought, then, that the head of a comet consists 
of a cluster of meteors which is partly broken up 
and spread out into a tail by radiation and other 
forces ^vhch its orbit brings it near the Sun. 

In times past, comets were thought to foretell 
catastrophe, and their appearances have often 
caused the greatest alarm. For example, the 
comet in 1066, which is shotvn on the Bayeux 
'lapcstr^', frightened William the Conqueror’s 
men. But these very records of dismay have 
proved useful in fixing, by calculating back, 
important dates in early history. Sometimes die 
return of a comet can be predicted successfully, 
and sometimes not. About QO per cent, of the 
comets have been visible to the naked eye (as the 
400 recorded before the year 1600 must all have 
been), and nowadays we know that they average 
about six per year. Prof. Halley, using Ncivton’s 
methods, was the first to be successful in pre- 
dicting the return of a comet in 1759; but he did 
not live to see it. This comet, which was seen 
again in 1910, is known to be the one depicted 
on the B.ayeux Tapestry and also to have been 
recorded by Chinese astronomers in 87 b.c. 

Occasionally comets of quite remarkable 
splendour are seen. One which appeared in 
tSGi had a tail that at one time extended almost 
lialf the distance across the sky from horizon to 
horizon. Tlic Earth was thought to have passed 
through its tail (widiout any effects being 
noticed) on 30 June of that year. Odier note- 
worthy comets of the 19th century' were seen in 
t8ti, 1843, 1858, 1874, •'itid 1882. In the present 
fc.ntury Halley’s comet returned in 1910, and 
• lorehousc’s, shown in the photograph, ivas 
seen in 1908. In December 1947 a comet was 
•stn, mainly from places in the Southern Hemi- 
-paerc, which was brighter than any' seen since 
htu it only lasted for a few day's. 

^ auo Plaxets, Section i ; Meteors. 

compounds, chemical, see Chemistry. 



Morehouse’s comet, igo8 

The stars look like streaks because of the length of the 
exposure of the photograph 
Royal Observatory, Greenwich 

CONGLOMERATE is a Gravel (q.v.) which 
has been cemented by particles of sand into solid 
rock. Because it resembles a pudding in which 
stones take the place of plums, it is often called 
‘pudding-stone’. 

When the stones which have been cemented 
together are sharply angular, the rock is called 
a ‘breccia’ (pronounced ‘bretchia’) instead. 
Breccias arc often found along ‘faults’, where the 
edges of beds of rock have splintered against one 
another. 

Sec also Rocks, Section 3 (f) ; Rock For!.iation. 

CONGO RIVER. This great river of central 
equatorial Africa is over 3,000 miles long. It 
rises in the highlands of Northern Rhodesia, 
south of Lake Tanganyika, takes a great bend 
through Lakes Bangtveulu and Mtveru, and 
flows northwards, under the name of Luapula, 
into tlie Belgian Congo (see Map, p. 5). Then 
it joins the Lualaba, under which name it 
flows through varied country' of hills, stvamps, 
savannah, and forest, until it reaches the Stanley 
Falls and Stanlcywille. It then bends west and 
south, flowing through dense evergreen tropical 
forest in which the rivci-s arc often the only 
thoroughfares. As the river gro'A-s wider, joined 
by innumerable tributaries, it flows round many 



CONGO RIVER io6 

islands some of them 30 to 70 miles long and much water comes do\m that the river floods 
ill of them covered with dense forest right down the surrounding forest for miles Tlie Congo is 
to the waters edge At Irebu it isjomed b> the navigable for oceangoing steamers as fir as 
Ubangi another enormous nver, which flows Matadi a hundred miles inland The ships 
V cst and then south forming for hundreds of carry manufactured goods upstream returning 
miles the boundary betw een French Equatorial laden with such goods as palm nuts, palm-oil 
\rrica and the Belgian Congo Farther down rubber, and cacao beans Then for over 250 
the second great tnbutaiy, the Kasai joins the miles a railway by passes a senes of gorges 
Congo from the cast This river rises near the rapids and waterfalls v\hich make the river 
head v aters of the Zambezi and gathers in, as impassable Above Leopoldville the Congo is 
it flows north west the waters of a vast number again navigable for steamers for another 1,000 
of streams and rivers Near Leopoldville the miles as far as the Stanley Falls, which also 
capital of the Belgian Congo, the Congo enters are skirted by a railway Above the Falls long 
a lull) district and fiov -5 through gorges and over stretches of the nver again form a valuable 
vatcrfalls until it reaches Matadi For the last waterway Altogether the Congo provides 
100 miles of its 3 000 miles course it widens 2 too miles of navigable waterway, a very im 
reaching the Atlantic in an estuarj 7 miles wide portant fact in tropical forest country 

Mthough some l 000 miles shorter than the The course of this great river has only been 
River Nile (q\ ) the Congo and all its mbu known to white men for about seventy )cars 
tancs carry more water to the ocean than all the The Portuguese navigator Diago Cao had 
other rivers in Africa together Tins is because discovered the estuary as early as 1484 but m 
the nver drams an enormous circular plateau of those early da)s few explorers of Afr ca ven 
highland averaging over 1,000 feet above sea» tured far inland When Livingstone first 
level In the two seasons of heavy rainfall so reached the Lualaba m 1871, he thought he had 
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TJIE NORTHERN HEAVENS 

In the centre is the Pole Star nearly at the exact point of the north rclcstial pole, around 
which the other constellations appear to rcsohe. It is easy to find ilic 1 ole VlniLi 

ing for the Great Bear (sometimes called The Plough) : a line joining the two end stars, called 

‘the Pointers’, will lead towards the pole. . . te, 

Ihc Pole Star always appears to be in the same position and at the same .altitude. I he 
Great Bear may appear sideways or upside-down, and the map must be turned .actordingly. 


rc<Tchcd tltc Nile; but Henry Stanley (qq.v. 
^ ol. V), after his great journey downstream in 
*^’75"?) proved that Livingstone’s Lualaba went 
right across Africa to meet the Atlantic Ocean. 
See abo BcLctAN Congo; RnTJts, 

CONSTANTINOPLE, see Istanbul. 

CONSTELLATIONS arc groups of stars to 
'riiich names have been given, often because 
h'cy are imagined to resemble some fabulous 
pt.'TOnagc or object. Tlic practice of idcntifNTng 
ccrt.ain stars in tliis way dates from long before 
''titten historjq but most of the names used 


to-day arc taken from the mythology of ancient 
Greece or from Latin equivalents. The con- 
stellations still help astronomers to group the 
stars, tliough they arc supplemented to a great 
c-Mcnt by references to recognized star ‘ctita- 
logucsb Many of the best-known constellations 
lie in the Zodiac and are listed in the nursery' 
jingle: 

The Rnm, the Bull, the Heavenly Twins; 

And nc.Nt the Crab, the Lion Shines, 

Tltc Virgin and the Seales, 

Scorpion. Archer and Sea-goat, 

The Man who pour? the water out, 

And I'ish widi glittering tails. 




TIIS CENTTAC. (or EQUATORIAL) REAVEN? KOVEIIDCR TO JUKE 
To uie the maps in the northern hemisphere first look for the month of observation constellatiorts appearing 
below the month named will be \uible towards the south in the even ngs Stars which are near the top of the 
map may appear oterhead those near the bottom of the map may be out of s ght below the horizon Tlie 
exact pos ( on of any constellation var es according to the time of the night and the date and since the con 
siellations rue and set at an angle it may be necessary to hold the map in a slanting position 

The Zodiac is an imaginary belt of a width symbols denoting the Signs of the Zodiac are 

Atits "Y' , Ttrurva Gtmvri^ 

of the ecliptic (the annual path of the Sun (Twins) H, Cancer (Crab) S, Leo (Lton) 
through the fixed stars as seen from the Earth — Virgo (Virgin) Tl!^ , Libra (Scales) Scorpio 
j« Astronomy, Modern, Fig i) The original (Scorpion) 1)^, Sagittarius (Archer) Capri 
purpose of the signs of the Zodiac was probably comus (Goat) •)Cf Aquarius (Water carrier) JJJI, 
connected avitli the banding dowm of pnmitive Pisces (Fishes) 

myths, but at a very early date they came to be Owing to the slow circular swing of the 
used m the practice of Astrology (q v Vol I) Earth’s axis called ‘precession’ (w Astronomy, 
The width of the Zodiac included the paths of Modern, Section 4), the constellations of the 
all the fi%e planets whose existence was known at Zodiac no longer correspond to the positions of 
that time Mercury, Venus, Mars Jupiter, and their signs in the sky Thus Pisces is now to be 
Saturn The twelve constellations of the Zodiac found m the Sign of Aries Their original posi 
were each allotted a space in the heavens of 30® tions are only repeated once in every 26000 
(1/12 of 360®}, called a ‘Sign’, which afforded a years — the time taken for the Earth s axis to 
convenient method of defimng the position of make one complete swing With the decay of 
the Sun and planets at any particular time The belief in astrology, the Zodiac has ceased to have 
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march . FEBRUARY , JANUARY , DECEMBER ! 



TIIC CENTRAL (or EQUMORIAI ) UF.AVLNS, MAY TO DI.CI MRER 

TIic celestial equator runs along the middle of the two maps. At an angle is the curs-cd line of the ecliptic, 
which marks the apparent path of the sun, moon, and planets. A bright star nc.ar this line and not marked on 
tltc maps may be recognized as one of the planets. 

The constellation names arc given in LaUn, btit the mvthical figures which appear on old charts have been 
omitted, so as to make the maps clearer. The top edges of these maps oscrlap the map of the northern heavens 
on page 107; the bottom edges overlap the map of Uic southern heatens on page 1 to. 


nny practical importance, though the constella- 
tions in it still provide a convenient means of 
reference, as do those in other parts of the 
heavens. 

Outside the Zodiac, the constellations arc 
divided into the northern and southern groups. 
Some of the latter arc visible only in the 
Soutlicm Hemisphere and, since most astro- 
nomers have lived in the Northern Hemisphere, 
they have received comparatively little study 
and their naming is relatively modem — perhaps 
dm only name familiar to us being the Southern 
Cross. Many of the northern constellations, 
however, bear familiar names. The Great and 
Little Bear (Ursa Major and Minor) arc well 
hnown. Tlie Pole Star fomis the end of the 
Little Bear’s tail, and is most easily found 


by reference to the Pointers, two of the seven 
bright stars in the constellation of the Great 
Bear (often knotvn also as The Plough). 
Prominent in the winter sky is tlie great con- 
stellation of Orion the hunter, three stars form- 
ing liis belt and three smaller ones his dagger. 
The centre one of these last is, actually, not a 
star but the Great Nebula of Orion (see NT.bulae, 
Fig. i). The seven beautiful stars of the Pleiades 
are easily found and, half-way between them 
and Oiion, is a great red star called Aldcbaran. 
On Orion’s shoulder the giant orange star 
Bctelgcusc shines. Orion’s belt points down- 
wards to Sirius, the Dog-star, the brightest in 
the whole sky. In modern astronomy the indi- 
vidual stars arc identified by adding a letter or 
number to the name of the group. The Greek 
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TIl£ SOUTtIFRN l{£AVES-S 


The cons ellatio'u near the centre of this map can be seen only from places m the southern hemisphere There 
unobr ghtsiarr ear the south celestial pole but the arms ofthe Southern Cross ser\e as a guide to the direcuon 
of the pol rhe southern parts of the jCiiUy Way appear more bnl! ant than the northem ‘Iliere also appear 
n o clouds of stars like faint patches of ligot m the sky known as the Lesser and Greater Magellanic Cloud, 
named after Magellan who tet sailed round the world Maps hy Ptter Hood 


alphabet is first used, the carber letters being 
generally given to the bnghter stars When the 
last of the Greek letters has been reached, a start 
IS made iMth the Roman ones, and after those 
Mith numerals Thus a Centauri means the 
bnghtest star in the Centaur constellation, 6i 
Cygni a particular star in the constellation of 
the Swan 

CONTINENTAL DRIFT. The first suggestion 
that there has jeen a mo\cment or drift of the 
continents across the globe is usually credited 
to Alfred \Vegcner m this century, but the idea 
had, in fact, been put forward many years before 
his birth 


In 1858 a book ivas pubhshed suggesting that 
the Amencas, Europe, and Africa must all have 
been joined together at the tune when the coal 
bearing rocks were being formed, because the 
coasts of South Amenca and Africa matched 
each other so exactly Then m igo8 F B 
Taylor suggested in Amenca that the Dolphm 
Ridge, a submarine mountain range m the 
Atlantic, might once have hnked South Amenca 
wth Africa He pointed out, too, that the shores 
ofLabrador and ofsouth ivestem Greenland run 
almost parallel for over 400 miles, and that the 
structure of the two coasts is very similar, so that 
they ivould fit together like pieces of a jigsaiv 
puzzle North west of Greenland, and separated 



Ill 

from it by a narro\v channel, lies Ellesmere 
Island. Taylor pointed out that if Greenland 
\s-trc moved 330 miles to the south-west, its north- 
west coast would fit into the opposite coast of 
Ellesmere Island, and that the rocks on either 
side of Smith Sound would e.\actly correspond. 
Similarly the south-west coast of Greenland 
would fit into the north-cast coast of Baffin 
Island to form one block. Then if this block — - 
Greenland, Ellesmere Island, Baffin Island— 
were moved a further 130 miles to the south- 
west, the south-west coast of Baffin Island would 
fit into the north-east coast of Hudson's Bay, 
and, moreover, the south-west coast of Green- 
land would join with the coast of Labrador. So 
Greenland would become part of the American 
continent. It is hard to believe that this fitting 
together of the coasts and matching of the rocks 
is mere coincidence. 

Without knowing of Taylor’s work, Wegener 
had been developing similar ideas in Germany, 
and in 1910 he published a book putting forward 
this ihcor)' of the Drift of the Continents in 
much greater detail and with much more evi- 
dence, He pointed out that there are coasts 
which fit in shape and correspond in geological 
structure, not only in South America and Africa, 
in Greenland and Labrador, but also in Mada- 
gascar and south-east Africa, in Arabia and 
north-east /Vfrica, and also elsewhere. He cx- 
plaincd the triangular shape of the southern 
continents — South America, Africa, India, and 
.Australia (with Tasmania) — by supposing that 
all had once formed part of a huge land mass at 
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GON\^ECTION 
the Antarctic, but that this had split along cracks 
radiating from the South Pole. Later, the parts 
had broken off from the Antarctic Continent, and 
had drifted to^vards tire Equator, thus moving 



THE posmon op the continents round the south roix 

IN' THE CAUUONTrr.ROUS AGE, ACCORDING TO \VEOi;NER. 

From S. j. Shnnd, ‘Earth Ijire'. (T. Murh}\) 


farther from one another. Rift valleys where 
movement is still taking place show us that this 
idea of a long crack in a land mass can in fact 
happen. 

Taylor thought that Greenland had split from 
North .;\mcrica and drifted eastward: W’cgencr 
claimed that this eastward drift is still con- 
tinuing, though slowly — not more than 30 yards 
a year. To tiq’ to prove this he led an axpedition 
to Greenland in 1 930 ; but the trip was dogged 
by misfortune and Wegener lost his life. His 
theory', ho^vcvcr, was the most important 
contribution to a line of thought which not only 
fits in witli the known plastic nature of the 
earth’s subcrust, but which, with adjustments 
and development, may eventually enable us to 
explain tlic shape of the continents, the climates 
of past ages, the distribution and migration of 
animals both living and fossil, the distribution 
of living and fossil plants, and even the formation 
of the gi'cat curved mountain chains of the 
earth’s surface. 

See also Earth; Earth, History op; Mountain 
Building. 

CONTINENTAL SHELF, sc: Oceans; 
Europe. 

CONNECTION, see Heat, Section cu 



COPENHAGEN * 

COPENHAGEN. The name Copenhagen 
means the ‘Merchant’s Harbour’, and Copen- 
hagen has always been a great trading port. It 



COPCMIAOCN THE 0U> A^D NEW TOWN flALLS TLANKTUB 
RJKASUUSPLADSSN 
Danish Travtl Aisotiatian 


is the capital of Denmark and has a population 
of about 980,000. 

Copenhagen lies partly on the island of Zea- 
land and partly on the much smaller island of 
Amagcr. The water between the tw-o islands — 
a branch of the Sound that divides Sweden from 
Denmark — forms the mam harbour. To the 
west of the town there is a group of small, fresh- 
water Jakey. To the north lies the I^nrhave 
(deer park), a forest of beautiful beech-trees, 
many of which svere cut down for fuel during 
the First World IVar The coast northwards, 
between Copenhagen and Ebinorc (Hclsingor), 
IS lined by small seaside towns and villages from 
which many travel to work in the city. 

Central Copenhagen is a mixture of wide, 
dignified squares and boulevards lined with 
trees and pavement cafes, and of narrow t>visting 
streets, cobbled, and noisy with trams Little 
lanes of water, along which it is possible to go 
by water-rnotor-bus, penetrate into the town 
from the Sound. Tlie old Christiansborg Palace, 
twice burned down and twice rebuilt, holds the 
Parliament, the Foreign Office, and the Courts 


T2 

of Justice. The King lives in one of the four 
buildings of the Palace of Amalienborg, that 
face each other from the four corners of a square: 
members of the Royal Family live in the other 
three The old Castle of Rosenborg, which 
stands in its own park, is now an historical 
museum The Royal Porcelain Factory, which 
makes one of Denmark’s best-known products, 
is in Copenhagen. 

In the big squares, on market days, fish, fruit, 
flowers, vegetables, and many other things are 
sold. Most of the fruit, vegetables, and flowers 
come from the nearby island of Amager. In 
the middle of the city is Tivoli Park which, with 
its theatres, concert halls, restaurants, fairs, and 
boating lake, is the main centre of amusement 
lor Copenhagen. 

One of the most attractive features of Copen- 
hagen is its harbour life. A fascinating walk can 
be taken along the edge of the Sound, past the 
statue of the Little Mermaid on her rock, a 
memorial to the best-loved of all Danes, Hans 
Chnstian Andersen (qv. Vol. V). Here can 
be seen the never-ending traffic of the harbour 
—the grimy cargo ships and the white-sailed 
yachts, the grey men-of-war and the pleasure 
cruising liners The flags of all maritime nations 
pass through Copenhagen Harbour, part of 
which is a Free Port, where goods can be re- 
shipped without customs duty. It is a centre for 
the whole Baltic trade. From across the water 
comes the sound of hammering from the ship- 
yards — ‘Such impress of shipwrights’ as Hamlet’s 
fnend MarccUus heard, long since, at nearby 
Elsinore. 

See also Denuark. 

COPPEJl ORE, Metal Ores; tf//? Vrf 
VII’ Copper Mining 

CORAL ISLANDS. These words conjure up 
fair visions of blue skies and hot sun, cool breezes 
from deep-blue seas, green waving coco-nut 
palms round sheltered lagoons, firm sandy 
beaches, and friendly, handsome people. Some 
coral islands arc just like that; others are but 
barren rocks and the nesting places of sea-birds; 
while otliers, again, are peopled by natives who 
are by no means fnendly. , 

The term ‘coral islands’ is often used to include 
islands which are merely ringed by coral reefs — 
such as Tahiti, ivhich is volcanic, or the Sey- 
chelles, which arc of granite. Here it means 
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jjlandt almost entirely made up of Coral (q.v. 
Vo!. 11 ). Tl'is rock is composed of the skeletons 
ofmvriods of coral animals. These creatures, 
\.hic!i arc akin to sea-anemones, can live only in 
\wirm water of a temperature not less than 
68” r.,* and so all coral islands lie in the Indian 
and Pacific Oceans between the latitudes of 
•lo' N. and 30° S. of the Equator, ' There arc 
very few in the Atlantic. Further-more, the 
LSiicr must be clear and unpolluted by the mud 
uhich rivers bring down to the sea: and so, 
i \ccpt for those in the deep Macassar Strait and 
the Hast Java Sea, coral islands lie well away 
from the continents. The islands usually occur 
in groups. In the Indian Ocean they form the 
Laccadive, Maldrve, and Chagos Islands. In 
the Pacific Ocean the principal groups arc the 
Marshall, Gilbert, Ellice, Phoenix, Tokclarr, and 
Xorth Cook Islands, the islands of the Macassar 
Sfrnit and of the East Java Sea, and part of the 
Tonga. Samoa, South Cook, Society, Tuamotu, 
and Piji Islands {sec Maps, pp. 322 and 323). 

Most coral islands arc atolls. The word ‘atoll’, 
which comes from the Maldivc Islands, rircans 
,n roughly circular reef enclosing a lagoon. Par ts 
of the reef (very rarely the whole circle) arc high 
enough to form islands, so that an atoll usually 
looks like a chain of islands. Atolls vary greatly 
in sire. Suvadiva, at the southern end of the 
Maldivc Islands, is the largest in tire \s'oild. It 
measures ^2 miles from north to south, and 
32 miles from cast to west, and over a hundred 
islands lie on its encii cling reef. 

Several explanations have been given for the 
formation of atolls. Their ring shape is probabh 
due to the fact tlrat those cor-al animals on the 
outside of a large mass get a better food-suppK 
fronr the surrounding ocean tharr those in the 
middle. So tlierc is a tendency for the outside 
of the coral mass to grow faster than the inside, 
and to reach the sitrface sooner. It is more 
tiifiicult to explain how atolls can gross up from 
deep rvatcr, when the coral animals thcmscK’cs 
ernnot live at a greater depth than about 100 
!cct. The great naturalist Charles Darwin- 
(q V. \’ol, V) suggested that in such cases grou th 
mu'-t ha\ c started when the sea svas .shallow and 
that later, in a great subsidence of the occan- 
htd (see Mountain Building), the grouth of 
coml upw ards had kept pace svith the movement 

the sca-lloor domiuards. It is supposed that 
the coral reef can grosv at the i-atc of about an 
m.cli in height a year. Otlier suggestions arc tlrat 



A CORAL RLi r AT LOW TIDL IS Till MCOllAR ISl ANDS, INDIAN 
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atolls arc built on tops of submarine mountains 
or shoals, or that the occan-bed is gradually 
raised up to the necessary height by the accumu- 
lation of shells and skeletons of sea creatures, 
such as have formed the sedimentary Rocks 
(q.v. Section 3 e). Probably each explanation is 
the right one for certain atolls. 

Once a coral reef has been built up almost to 
the suifacc, the action of the waves can pile it 
higher by breaking off great pieces of coral and 
piling them on the top of each other. Sun and 
wind, and the w-ork of marine borers, help the 
w-atcr to split and grind the coral to sand. This 
blows and drifts higher and higher. Some atolls 
have risen so much above the sea that there is 
no longer an island-encircled lagoon, but instead 
an island svith a hollow in the middle. Seeds of 
plants and trees arc carried by water, wind, or 
bird and take root. Whole trunks of trees from 
other lands may drift asliorc, canying insect life 
and e\ cn small animals. Sea-birds, and perhaps 
some land-birds, will already have taken posses- 
sion. Eventually, perhaps, man h-as come along 
and found a home to his liking. Such is the story 
of a typical atoll. 
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Apart from chance castwa^’s, there arc no 
anunab on coral lilands except those ^\hlch can 
ino\e by tsatcr, such as turtles and crabs On 
the larger islets there is usually near the sea a 
belt of lo\\ bushes, some of ssliich arc thom> 
On the main part of the islets there are coco»nut 
groves, while on the lagoon side of the coco-nuts 
where the soil is more sandy there grow 
bananas, bread fruit, pomegranates, tomatoes, 
gourds, and sometimes maize 
Sec also IsniA-v Ocean Islands, Paohc Isijvnds, 
Giie.« Barwer Res? 

CORNELIAN (CARNELIAN), see Agate 

CORONA (Solar), see Sun, (Atmospheric), see 
Rainbow 

CORSICA. Though it is now under French 
rule, Corsica is more truly Italian by reason of 
its inhabitants, its history, and its geographical 
position It lies due south of the Gulf of Genoa 
and immediately nordi of the Italian island of 
Sardinia from which it is separated by the nar- 
row Strut of Bonifacio {see f.Iap, p 160) The 
Italian mainland lies little more than 50 miles 
to the cast Corsica is a mountainous fragment 
of an old land mass, now submerged, with high 
ridges separating secluded valleys It is 114 
miles from north to south, and 52 miles from 
east to west In the north Mt Cmto rises to 
9 000 feel above sea level, while on the west the 
mountains slope down to a rocky coast broken 
by deep bays The marshy alluvial plain of 
Alena on the cast coast is very fertile, but 
malaiia infested 

Only about a third of the island is cultivated, 
much of the rest being covered with maquts, that 
is, low budics and undergrowth The mingled 
«cci\t8 of myrtle, blackthorn, tliyane, rosemary, 
and broom have earned Corsica the name of 
‘Tlie Scented Isle’ 

Most of its 300000 people live between 
600 feel and 3 000 feet, where the climate is 
healthier The sweet chestnut and the Corsican 
pine grow there, the chestnuts being ground into 
flour and the wood used for building Sheep and 
goats vre kept, and tlic making of goals* 
md the tanning of leather arc important 
occupations In the mountainous interior wild 
sheep, known as ‘mouflons’, are found Farins 
arc small, and the land is much subdivided into 
scattered plots There is some charcoal-burmng, 


whilst walnuts, ohve oil, almonds, and cork are 
produced for axport One interesting product of 
the uplands is brujere, the root of a heath plant, 
which IS used for making ‘briar* pipes On the 
lower slopes of the mountains vines are grown 
and silkworms reared 

Tlic history of Corsica has been one of w ir 
and vendetta The original inhabitants were 
probably Ligurians from the north coast of 
Italy Later, the island was colonized by 
Etruscans, Carthaginians, and Romans Tlie 
Romans used the island as a place of exile for 
pohticol ofTcndcrs Every nation that invaded 
the Mediterranean tried to take Corsica because 
its central position made it an ideal location for 
piracy on the mam shipping routes Later, the 
Vandals came, and were followed by the Gotlis 
and Lombards, tlicn by Arabs, Franks and 
Tuscan Counts Both Italy and France fought 
over It, and a German adventurer tried to rule 
the island as Theodore I m the i6th century 
Finally, Corsica passed to France m 1769 the 
year that Napoleon was born there, and — except 
for two bncf periods when it came under British 
rule — It has remained in French possession ever 
since 

During each invasion the Corsicans retired to 
the mountain interior and engaged m endless 
gucmlla warfare The people are, as a result, 
backward and impoverished Even to-day, 
blood feud IS practised, for the Conicans are not 
only ardent patriots but also zealous upholders 
of family rights Rather naturally, they have a 
Strong dislike of foreigners It is difficult to get 
them to develop the resources of the island, as 
they ire very independent, and dislike hard 
work Every year workers come from Tuscany 
to till the fields — because the Corsican prefers 
to argue politics' 

Tlie towns of the uplands are small and 
medieval in character Corte and Vcnaco arc 
the eastern centres for the richer highland areas 
The ports of Bastia and Bonifacio, on the cast 
and south coast, originated as fortresses and h'vvc 
little contact with the interior both trade chiefly 
with Italy A railway runs from Bastia to 
Ajncao, the most important town and port, md 
hM to climb 4 000 feet to cross the island 
Ajaccio lies at the head of a beautiful mountain- 
girt bay, and trades mainly with France It has 
a population of 40 000 

The French Government has tried to increase 
the tourist traffic to the country, and sea planes 
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MONT SIGNORE ON THE WEST CO.WT OF CORSICA 

The mountain rises steeply from the Gulf of Porto. Tlic lower slopes arc covered \ridi low buslics or nojrir 

Pad Foppir 
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link Ajaccio with the Riviera Tlierc have been 
attempts, too, to develop mining of antinion), 
anthraate, and copper 

COSMIC RAYS. These are rajs of enonnous 
cnerg) bombarding the eanh from outer space 
The discover) of Uieir existence was a gradual 
process starting at the beginmng of the 20th 
century Air had aluaj's been regarded as an 
excellent lavulator for cleclncitj , yet in 1900 it 
was noticed that, however carefully an elec- 
trically charged body was isolated from the 
earth, it still gradually lost its charge In 1903 
Rutherford (q V Vol V) and Cooke, after care- 
ful expenments, declared that the atmosphere 
behaved like a conductor of electricity — though 
a very poor one, and that this was because it 
was being ionized Ionization occurs when an 
Atom Cq v ) is bombarded by some electrically 
charged particle which cither knocks out of it 
or fortes into it one or more electrons, thus up- 
settinc Its electric balance Atoms m this state 
are no longer electncally neutral, but are either 
positive or negative according to vvhether they 
Inv e lost or gamed electrons, and they are called 
tons Some of these tons are attracted to the 
chatted body and slowly neutralize its cliarge, 
so that St gradually becomes discharged 
Rutherford and Cooke decided that the 
ionization of the atmosphere was probably due 
to electncally charged particles sent out by 
radioactive materials m the earth — although 
this particular radiauon was vastly more power- 
ful than any previously known An attempt to 
decide this was made in 1909, when a senes of 
balloon ascents was made to measure the inten- 
of voovzawow ef tkve zx diStsewt 

heights It was expected that this vvould decrease 
as the distance from the earth increased — but on 
the contrary, the intensity was found to be 
greater for greater heights It was later estab- 
lished that the intensity of lonizatusn at a height 
of 5 miles was seven times as great as at the 
carlli’s surface Therefore it was unlikely to be 
caused by radio active matenal m the earth In 
1921 Millikan was able to state defimtely that 
the ionization w as due to rays which came from 
outer space (1 e outside the earth’s atmosphere), 
and for this reason they w ere given their name 
There remains sull much to be discovered 
about cosmic rays Tlicy are almost certainly 
streams of electncally charged particles — just 
what sort of particles is not yet knowm, though 


iG 

some saentists beheve them to be protons {see 
Atom) Astotheirongin,itwasthoughtlhatthcy 
might be emitted by the sun , but it is now known 
that they come to us from somewhere outside 
the solar system Their particular mterest and 
scicntiGc value he m the immense cnagy they 
contain — more than sucty tunes as much as that 
given out by the sphttmg of uramum m an 
atomic bomb Already scientists have been able 
to put this to such good use as to identify two 
new kinds of particles present in the atom 
(‘positrons* and ‘mesons’) whose existence had 
been calculated but never proved real Now, 
by the aid of cosmic ray3 their tracks have 
actually been photographed It may well be 
that m the atomic age now begmmng cosmiC 
rays may come to play a part of the greatest 
importance 

See also Radiattov 

COSTA RICA, see Central America. 

CRETE. This is the fifth largest island of th^ 
Mediterranean {see Map, p 1 60) It is 1 60 miles 
long from east to west and its width vanes be^ 
tween 7 and 35 units High mountains nse very 
steeply m east-west chains along tlie middle of 
the uland The highest peak, Mount Ida oi* 
Psilonti, rises to over 8,000 feet 

Crete ow ed her early importance to her posi-- 
tion between Greece and Turkey, and to the fad 
that she was the nearest part of Europe tc> 
Egypt The Greeks conquered her, and Cretan 
pirates helped m the wars between the Greek# 
and the Romans Later, the island was held 
successively by Arabs, Byzantmes, Crusaders, 
■a-oA Nenevvans 'Evnsjiy Vlao TurVs. 

Crete and ruled it for 220 years till 1897 It iS 
now part of Greece 

Most of these conquerors have left traces of 
their occupation In the old capital, Candia 
(also known as Erakleion and Mcgalokaslron), 
there are narrow streets with high w'alls and 
heavily shuttered windows, rehes of Turkish 
rule, and, in the main square, a palace and 
ibuntain date from Venetun tunes 

The coast is on the vvhole inhospitable 
Inland, however, there arc fertile fields, 
orchards, olive groves, terraced vineyards, and, 
on the hill slopes, a wealth of shrubs and flower^ 
ing plants The mountains enclose small plain# 
at heights from about 3,000 to 6,000 feet above 
sea level These plains are the basins of lake# 
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tliat have dried up or drained away — for the 
iduul is almost all limestone. At the side ol the 
plain of Nida tlicrc is a huge cave which legend 
f i\s is the place where Zeus s\ as boi n. The plain 
of Mcss.xra was the centre of Minoan Ci\ iliza- 
lio\ (q.v. Vol. I) which flourished fiom about 
')f>oo to i.po n.c., and at Knossos aichaco- 
iOjjists have revealed the giound-plan of the 
great palace of King Alinos — the builder of the 
famous maze where the Minotaur was Kept. 

Kliania (Canca), the modern capital, is, like 
Candia. the old capital, on the north coast. It 
lias .a fine harbour and well-planned streets. 
Hiere arc no railways in Crete and few good 
lo^ds. Bridle-paths arc the usual higlnsays, and 
Cietan mules arc knowir throughout southern 
hnropc. Hotels are rare, and the traveller must 
'till tnist for food and shelter to the hospitality 
riti'.onastciics, 

CROATIA, s(c YucosI.\^^.\. 

CRYSTAL, see M1 NLRAI.S; Rock-crysi \l. 


CUBA, see ^VLsr Ln’dies. 

CURRENTS, see Oceans, Section 6. 

CYCLONES, jcr ^VE.\TII^R; Hurricanes, 

CYPRUS, which has been under British 
administration since 1878, and under the British 
Ctoun since 1914, is the third largest island in 
the Mediterranean, after Sicily and Sardinia. 
Ortc hundred and forty miles long, and 60 miles 
wide at its widest point, it lies about 40 miles 
south of Asia Minor, Go miles svest of S\ria, 
and 2G0 miles north of Eg^-pt {see Map, p. iGoj. 
Its population is about 492,000. 

The island is well wooded, and mountainous. 
Along the north coast the Kyrenia Range runs 
c.ist and west, with an average height of 3,000 
feet. The narrow coastal plain and the steep 
valleys, filled in spring with wild flowers, arc 
very lovely. The southern range — the Ohrnpic 
Mountains — rises to a height of G.400 feet in the 
peak of Mount Tropdos, on the slopes of which 
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IS the summer station of the C>-prxis government 
Tliere are fine cypress forests in the mountains 
but large areas have been cut leaving only 
scrub In these areas the heavy winter rainfall 
has caused extensiv e damage and loss of soil by 
erosion {see Soil Erosion) 

Betv een the tv o mountain ranges lies the 
Messana Plain treeless dr> and parched in 
summer In the centre of this is the capital 
Nicosia V ith a population of 39 000 The other 
s:il!SS€^Cyps2:sajvC!2tks4:£\3Stf 
indentations give safe anchorages The most im 
portant arc Famagusta Limasol and Laniaba 
Laruaba (12 000} is of ancient origin and v as 
kno\ Ti to the Romans as Citium To-day it is 
the island s chief sea port 
The climate of Cyprus is hlediterranean in 
character v ith a hot diy summer the daj 
temperature rising above 100® F m the plains 
Rainfall about '’3 inches comes m the winter 
months between November and April At this 
time of ^ear the nvers tumble do vn the nioim 
tarn valleys as torrents causing fiooding in the 
plain In the mountains there is snow in winter 
with temperatures corresponding to those of 
Bntam The mountain climate in summer is 
dry bracmg and altogether debghtfiil 


Cyprus produces wheat barley and locust 
beans (\ htch are manufactured mto cattle cake) 
Among fruits oranges lemons plums apneots 
grapes chemes and apples grow m the island 
Large quantities of wme are exported chiefly 
to Greece and Egypt Obves are gro m for oil 
V hich IS consumed m the island Other pro- 
ducts are cotton flax silk, and tobacco 
Agricultural methods arc still primitive and 
ananaent buteflcctivc method of irrigation by 
» dls ts ased Tbc u eih air i-j a’sdsr 

ground channels from v hich water is drav m up 
to storage tanks Large herds of sheep and goats 
graze on the scanty pasture and breeding of 
mules and donkey’s is earned on The Cyprus 
mules are no^ed as excellent pack animals 
The mineral products of Cyprus include 
copper, magnesite gypsum and asbestos In 
anaent times the copper of Cy’prus was so 
famous that it gave the island its name. The 
Phoemmans and the Romans v orked it — and 
traces of their ancient inmes arc still to be seen 
but nov adays only lo \ grade ore is produced 
Asbestos comes from the hills near Troodos and 
about 4 000 tons of fine quahty are exported 
annually Sponge fishmg a profitable mdustry, 
IS earned on round the coasts 





CZECHOSLOVAKIA. This is not a very large 
country— it is only a very little bigger than 
England and Wales — but its position in central 
Europe and its wealth make it verj' important 
(jffMap, p- i6o).- It is a long, rectangular 
country’ of mountains, plateaux, basins, and 
plains; of forests and agricultural land; of 
mountain villages with hand-sveavers, toy- 
makers, and embroiderers; of watering-places 
and medieval towns, and very modern mining 
and industrial areas. Prague (q.v.), the capital, 
on the River Vltava, is ty’pical of the curious 
contrasts to be found cverynvhcre: on one side 
of the river is the castle, the cathedral, and 
beautiful iGtli and 17th century houses — and 
on the other side are the factories and flats of 
the modern city'. 

The western part of Czechoslovakia is called 
Bohemia; it is a high block of mountainous 
country' enclosing several basins and one large 
plain, tlie Labe Plain, or plain of the Upper 
Elbe. Most of tlic mountains and much of the 
rest of the country arc forested; but there arc 
many small cleared areas, with little villages 
ulicrc glove-making, chain-making, toy-making, 
and other home industries arc carried on. Coal 
is mined; lignite, or brotvn coal, is ts'orked in 
open mines; and there arc flourishing glass and 
(c,\(i!c industries, and great metallurgical tvorks. 
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ROSENAU, A SMALL TOWN IN SOUni-WEST CZECHO- 
SLOVAKIA 


as well as the breweries rvliich liavc made Pilsen 
world-famous. Barley, hops, and rye for brewing 
arc grown in the Ioa viands, along with sugar- 
beet and wheat. Pigs and stall-fed cattle arc 
important : the cattle arc not put out to graze in 
fields as they are in Britain. 

Moravia and a small part of Silesia make up 
central Czechoslovakia. North-w’cst Moravia is 
mountainous and poor; but the lowlands of the 
south arc rich agricultural lands, growing sugar- 
beet, barley, vines, wheat, and rye. Bmo, the 
only large to^s'n, is knorsn for its woollen manu- 
facture and for its armament Avorks — it gave its 
name to the Bren gun, which was first made 
there. 

Eastern Czechoslovakia is the province of 
Slovakia. In the north arc the western Car- 
pathian* Mountains (q.v.), rising in the steep 
pyTamid-shaped peaks of the Tatra Mountains. 
The mountains south of the Tatra arc lower, 
and contain small deposits of gold, silver, and 
copper. Southern Slovakia is part of the flat, 
fertile Danube valley'. Bratislava, the capital 
of Slovakia, stands on the DANxmE (q-v.). Its 
i-uincd casdc used to dominate a ferry over the 
river, but now looks down upon a very busy 
modern ri\'er port. 

Stc also Vo!. I: Czxciioslov.aks, 
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DALMATIA, set Yugoslavia. 

DAMASCUS. The capital of Syria clainu to 
be the oldest of living cities. It is an eastern city 
of narrow streets, lined by the blank outer walls 
of houses with ludden courtyards, often of great 
beauty. There are covered bazaars in which 
merchants from all parts of the Near East jostle 
Moslem pilgrims to Mecca, and markets where 
Sy nans and Jews haggle for bargains There are 
a great many inns, as svell as AAens-^high, 
vaulted buildings, usually lined v.ith shops, and 
provided vMth seats and tables at which the 
traveller may rest or the merchant do business. 

The most famous street of Damascus is Darb 
el Mustakim which follows the line of the old 
'Street called Straight’ where Ananias was sent 
to find Saul (St Paul) This runs east-west for 



OAUASCfS— DAUB EL MLTrAKlV, ONCE THE 'fTREET CALLEB 
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about a mile from the centre of the city to the 
gate leading to Aleppo. 

There are many Jews and Christians in 
Damascus, but the maj'ority of the population 
are Moslems {see Islam, Vol. I), and the city’ has 
many mosques with their domes and slender 
minarets. The magnificent Omaiyid mosque, 
famous throughout Islam, w’as built by Byzan- 
tine craftsmen brought to Damascus by Caliph 
Walid I in a.d. 708. It was restored in 1893, 
after it had been much damaged by fire. Its 
mighty halls of marble and mosaic are built 
round a spacious courtyard. 

Much of the early fame and importance of 
Damascus was due to her position as the centre 
of trade-routes across the Syrian Desert. The 
fertile plain round the city is barely 500 square 
miles in area; so the desert is not far from the 
gates. To-day Damascus is still a great com- 
mercial centre for traffic — not only for the 
caravans that cross the desert, but also for the 
motor-coaches. The railway to Beirut and 
Aleppo passes close to the city, but not through it. 

Damascus gave its name to damsons (or 
Damascene plums) as well as to damask silks 
and damascened metal. The finest silks and 
beautiful woollen cloth are still produced there, 
as well as inlaid metal-work. Lately it has 
become renowned as a place of learning: it 
has a university and big schools. 

See also SmA. 

DANUBE. This great river has its source in the 
Black Forest near the waters of the Upper 
Rhine, at a height of about 2,800 feet. It winds 
and turns for nearly 2,000 miles through the 
highlands of Germany and Austria, and across 
the vast plains of Hungary and Roumania, until 
at last it reaches the Blad: Sea in a great delta. 
In its course the Danube receives by means of 
numerous tributaries much of the drainage of 
the Alps, the Bohemian Forest, the Carpathians, 
and the Balkans ^Vhe^e the main stream enters 
the delta, 70 miles from the Black Sea, it is 560 
yards wide and 50 feet deep. 

From its source to Vienna, the Danube flows 
swift and clear through magnificent mountain 
scenery. Between Passau and Krems it cuts 
through the hard rocks which form the soutliem 
edge of the Bohemian massif, and its bed varies 
in breadth according to the resistance of the 
rocks. On the broad reaches its banks are lined 
with water-meadows — often flooded in spring. 
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or YUGOSLAVIA. Ro}d Roumanian Lei^atwii 


The current is strong so that navigation up- 
stream is very slow. 

.‘\t Vienna (q.v.), where it leaves the moun- 
tain':, the Danube is only 450 feet above sea- 
ler cl. A canal controls the course of the river 
near the city, and protects the low-lying parts 
from flooding. As the Danube enters the plain 
its character changes: it becomes a sluggish 
muddy river meandering through the level 
country-side. Its course divides into several 
rou'^hly p.Trallcl channels, separated by swamps. 
IMirrc thc.se have been reclaimed rich pasture 
is found. The Danube is joined by the Morava 


at Bralisl.ava, a great river port just over the 
Czechoslovakian boi dcr. 

Near Budapest (q.v.) the Danube bends 
shaqfly southwards, and flows for 200 miles 
through the great plain of Hangar)'. At Buda- 
pest the river is narrow and free from the swamps 
which hinder movement to the north and south 
of the town. The old town of Buda, which used 
to be protected by the Danube, is now connected 
with Pest on the low opposite bank by several 
bridges. 

As it flows across tlie plain of Hungarj-, the 
Danube collects the drainage of the Caipathians 
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by means of the Tisa and its tnbutaries From 
the south the Drava and Sava bring it the water 
from the Balkans There are few towns on its 
banks Giving to the danger from heavy floods 
Belgrade {q v ) bes on a spur at the confluence 
of the Sava, above flood level From Belgrade 
the Danube flows eastwards, leaving the Hun 
garian plain and crossing between the Tran- 
s>lvannn Alps and the Balkans to the lowlands 
of Roumania In this stretch the current is swift, 
and rapids make navigation dangerous The 
narroivest and most hazardous part is called the 
Iron Gate, near which, on the Roumanian side 
is Turnu Severin, an important n\ er port, where 
barges arc loaded with Roumanian oil and grain 
In Roumania the flood plain of the Danube 
is formed of a belt of swampy land varying from 
6 to 9 miles in uidth, through which the river 
winds Its former courses are marked by lagoons 
and backwaters Commumcations fi om north to 
south are made difficult by the swamps and the 
great width of the river, which prevent bridges 
being built, but there is a car ferry at Giuig;iu 
Beyond Giurgiu tlie Danube meets the hard- 
rock plateau of Dobrogea, which diverts it 
northrvards At Galati this obstacle comes to 
an end, and the river again turns cast, and 
reaches the Black Sea in a great delta, an area 
of w aste land, broken in all directions by swamps 
and freshwater lakes, through which run three 
mam channels The mud and silt earned down 
by the Danube are gradually extending the 
delta farther and farther out into the Black Sea 
The Danube is one of the busiest inland water- 
ways of Europe and is navigable from its mouth 
as far up as Ulm, midway between Munich and 
Stuttgart It is connected to the Rhine by the 
Ludwig Canal, and to the Elbe by the Vltava 
Canal 

In 1856, by the Peace of Pans after the 
Crimean War, the r ver was declared open to 
shipping of all nations, and the ‘European Com- 
mission of the Danube’ was set up to improve it 
for navigation In 1948 its work was taken over 
by a River Danube Administration which was 
established from the countries through which 
the nver flows 
Sec also Rivers 

DARDANELLES, see Black Sea 
DEAD SEA. This sea betw een Israel and Jordan 
has several names It was called the Dead Sea 
because it is so salt that neither fish nor any land 



of visible Lfe can live in its ^vater But scientists 
now claim to have found m it a very pnmitive 
form of life, a single cell creature — so that per- 
haps the Bible name of Salt Sea is more accurate 
It IS also called the Sea of Arabah, the Hebreiv 
name for the Jordan valley region, and the 
Arabs call it the Sea of Lot, since this district 
u linked iviih the destruction of Sodom and 
Gomorrah 

Owing to Its saltness (25 % as against the 4 
to 6 % of the open ocean) floating is easy in the 
water of the Dead Sea, but swimming is difficult 
because one’s chest and head are lifted high 
above the surface, and it is difficult to keep one’s 
feet and legs under water to make a proper 
swimming stroke It is almost always covered 
by a heat haze due to evaporation — ^w hich is the 
only means of escape for the waters brought to 
this strange inland lake by the River Jordan 
( q v ) This IS, of course, the reason for its ex- 
treme saltness, because when the water evapo 
rates, the salts are left behind 

The Dead Sea is 47 miles long, and from 
to 9 miles wide It bes in a *rift valley’ (jk 
Valleys) more than 5 000 feet deep Its surface 
IS 1,300 feet below the level of the Mediter- 
ranean, the lowest surface known in the world, 
and its own depth is a further 1,300 feet dowm 
The shores of the Sea are of shingle and stones 
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and there arc numerous small springs. There \\ 1 icn the rise of British sea-borne commerce 


used to be a small island in the north part; but 
it lias disappeared under water — a fact which 
jijrgcsts that the •water-level is slowly rising. 

Use has recently been made of the extreme 
sallnc-ss of the Dead Sea by the settingup of plant 
on its shores for the extraction of potash and 
other chemicals. 

See also PALESTI.VE. 

DECCAN, see India. 

DELHI. Two cities make up Delhi, nosv the 
c.ipital of the Republic of India — Old Delhi, 
the historic capital of India under the Mogul 
Emperors, and New Delhi, built in igir 
tliicc miles to the south of the old city, to house 
the Government of India. The city has alto- 
gether a population of some 915,000. 

Delhi is in central north India. It is situated 
on tlic low watershed which separates the plains 
of the Indus and Ganges rivers — a strategic 
position svhich commands the east-tvest routes 
along both. The Moslem invaders ^vllo entered 
India from the north-west adopted it as their 
capital, and by the i6th century the Moguls 
were niling the asdiole of north India from there. 
Dcllii has a long history of warfare, and the 
mins of five former cities can be seen on the 
plain near the present one. This city dates fiom 
tlic early 17th century, and was the capital of 
the Mogul Emperors (jcc Indian CmLiZAXioNS, 
Section 4, Vol. I). 

Old Dellii is built of red sandstone, and is 
endowed by a great -wall. It can show some 
magnificent specimens of Mogul architecture, 
such as the Red Fort, avith its beautiful marble 
palace, decorated avitli carvings and witli inlaw 
of precious stones. The Jama hlosque, one of 
the largest in the world, is a centre of pilgrimage 
for -Modems from all over India. Delhi was 
ptittly destroyed during the Indian Mutiny in 
tSj7~marks of the cannon-fire can still be seen 
on the walls near tlic Kashmir Gate. 

The old city is ct oivdcd and picturesque. The 
ha 7 .aars arc famous for gold and silver filigree 
^'ork, for intricate jcwcllciy, and for embroiders*, 
•nU made by craftsmen in the city. Pilgrims and 
ends* clad sisitors from the north join the 
picturesque throng in the sheets and bargain 
the shopkeepers svho sit cross-legged at 
hirir stalls. The chief modern industrj* is the 
Khuufacturc of cotton. 


in the 1 8th century reduced the volume of trade 
using the caravan routes over land, Delhi lost 
tlic commercial supremacy it had possessed in 
Mogul times. Cai.cutt.v (q.v.) became the 
capital of British India. In 1912, however, the 
capital was moved from ovci crowded Calcutta 
to New Delhi, a new city specially planned by 
Sir Edwin Lutyens to receive it. 

New Delhi is purely an administrative centre, 
with huge dignified buildings laid out on a 
spacious plan. The main buildings include the 
palace of the former viccioys. the. Secretariat, 
the Council Cliambcrs, and villas for the mem- 
bers of the Govcinrncnt and for the Indian 
Princes. Tlic arcliitccturc is certainlyimpic-ssivc, 
but grandiose rather than beautiful. 

In summer, the temperature of Delhi rises 
to over 100° F. duiing the day. and the heat 
and glare of the sun become unbearable for 
Europeans. In the cold season, the average 
temperature goes down to 58° F., and nearly 
to freezing-point at night. 

See also India. 
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Cattle arc ^acrcti to the Hindus and so must not *»i dhttjrlwd 
cUn \shc« they decide to rest in a street H. D. Kr.ln 
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DEI^fARIC Tlie Kingdom of Denmark con 
8i«s of the peninsula of Jutland and North 
Sch 1 es\sig and a number of islands l>ing in the 
Sound between Jutland German), and Sweden 
Tlie two largest ishnd> are Zealand and Funen 
Tlic narrow waters between these islands, the 
Great and Little Belts, connect the Baltic (q v ) 
with the Kattegat and the North Sea Tlie 
Little Kelt lies between Jutland and Funen the 
Great Belt between Funen and Zealand 

Denmark is a flat countr> nowhere higher 
than Goo feet abo\c sea level Narrow inlets 
tw 1st into Jutland from both sides so that no part 
IS more than 50 mifcs ftom the sea, and in fact 
the two northern provinces of Jutland are really 
on an island narrowl) separated from the main 
land ^\'llcrcvcr crops can be made to grow, or 
cattle, pigs and poultr) can be fed the Danish 
farmer and his wife settle, producing food, not 
onl) for themselves but for export There has 
been much reclamation and drainage along 
some parts of the coast, in other parts wastes of 
wind blowaa sand have been planted with grass 
and pine trees to bind the soil m place Most of 
the great beech forests and heather) moorland 
that once cov cred broad stretches of the country 
have now been cleared and brought under the 
plough 

Though Denmark is a land of small farmers 


(of its 150,000 farms only 
20,000 arc bigger than loo 
acres), their farming is so vv ell 
organized that a national 
standard of produce is main 
tamed Dairying and pig* 
rearing arc the mam t)’pcs 
of farming, the buttermilk 
IcftaflerbuUer making being 
used to feed the pigs Grain 
IS imported for cattle-feeding 
and for poultr) raising 
Tlie Danish climate is w ell 
suited for dair) farming, as 
an abundant rainfall en- 
courages the growth of good 
pasture The climate in fact, 
is very like that of Britain, 
though winters tend to be 
colder and summers v irmer 
Denmark is a verv windy 
country — Danes a i said to 
be recognizable all )vcr the 
world b) their habitof grasp 
ing their hats msiincuvely as they step out of 
their houses’ 

Tlie population of Denmark is just ov er four 
millions, a quarter of whom live in and near 
CopcNiiACEN (qv) Copenhagen is the only 
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large (own, and tlic centre of Danish indnstiy. 
Other important towns arc Aarhns, on the cast 
coast of Jutland, Aalborg, on an estuary to the 
north of Jutland, and Odense, where Hans 
Andersen (q.v. Vol. V) was born, on the island 
of Funen. U'hc Faeroe Isei:s (q.v.) in the north 
Atlantic arc part of Denmark, as is also the rocky 
island of Bornholm in tlie Baltic Sea, an island 
of such beauty that it attracts many visitors. 

See also ^’ol. I : Dantj, 

DENSITY. This is the weight — or, more 
accurately, the Mass (q.v.) — of any substance 
in comparison with its volume: that is to say, 
the number of pounds per cubic inch or grammes 
per cubic centimetre. DifTcrent substances have 
dilTcrcnt densities. For instance, lead has a 
greater density than oak, while that of water lies 
somewhere beUveen the two, being far less than 
that of lead and just more than that of oak. This 
is why lead sinks in water, whereas oak just floats. 
The density of cork is even less than that of oak, 
and so cork floats better still {see Archimedes, 
\’ol. V). 

NS'hen comparing the densities of different 
substances, it is convenient to have a standard 
against which to measure them. In the ease of 
solids and liquids, the standard chosen is water; 
gases, being so much lighter, arc measured 
against either air or hydrogen. This comparison 
gives a figure for each substance, which is called 
its Relative Density or Specific Gravity. For 
inst.ancc, cast iron is seven and a half times as 
heavy .as water, and so its Specific Gravity is 
/•.'j. Because i cu. cm. of pure water weighs 
(under standard conditions) c.xactly i gm., the 
density of any .solid or liquid stated in grammes 
per cubic cm. gives tlVc same figure as that in a 
table of Specific Gnavitics. 

If a substance changes its volume — that is to 
.say, if it shrinks or e.\pands — evidently it must 
change its density too. For instance, if we were 
to put a piece of oak under a powerful press and 
squeere it down to half its thickness, since its 
weight would remain the same, its density would 
he dotiblcd: in fact its Specific Gravity would 
then be greater than tliat of water, and it 
would no longer float. Now change in volume 
can follow either from change in temperature 
[see Hr„AT, Section 3) or from change in Pres- 
sure (q.v.). So it follows that the density of any 
substance must depend on its temperature and 
pressure. For this reason, in taalculating the 
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Specific Gnivity of gases, standard (or normal) 
temperature and j^rcssurc (N.T.P. for short) are 
used — 0° Centigrade, and 7C0 mm. of mercury 
on the barometer. 

^Vith solids and liquids, since sm.all changes 
in the pressure of the atmosphere do not affect 
the volume enough to matter, only a standard 
temperature, 4° Centigrade, is taken as a rule. 
TIic reason why 4° is taken in tin's case, instead 
of o*’, is interesting. .Almost all substances shrink 
ns they grow cooler, and c.xpand .as they get 
warmer. But if water were to follow the usual 
rule and decrease in volume as it grew colder 
towards 0° C., at ^vhich point it freezes, its 
density would increase and it AS’ould therefore 
sink through the warmer water below (since in 
a frost it is the top layer which gets chilled first). 
Then we should get lakes and ponds freezing 
from the bottom upwards. Tljat would mean 
we should get practically no skating — and many 
fish and other creatures which can live quite 
happily for months at a time in the water under 
the ice would find life much more difiicult. But 
^\•.^tcr is one of tlic very, ver>’ few* subst.anccs 
which do not behave in that way. As it cools 
from 4° to 0° C., instead of conlrncling, it 
c.xpands: its density tlicrcforc decreases — and 
so tlic coldest Avatcr stays on the top to form 
ice. The point at which it begins to behave 
in the normal w'ay and expand as its tempera- 
ture rises is 4° C., die smallest volume which 
water ever occupies. This is the standard 
temperature ciioscn for calculating the Specific 
Gravities (or Relative Densities) of solids and 
liquids. 

DENUDATION, the ‘making bare’ of the sur- 
face of the earth, is carried out by three processes 
of nature, known as ‘weathering’, ‘erosion’, and 
‘transport’. 

I . ^Veathering. Rocks, even very h.ard rocks 
like granite, arc affected to some extent by 
atmosphere and climate. The processes of nature 
by which rocks arc changed or broken up arc 
grouped togcUicr as ‘weathering’. It is con- 
venient to divide weathering into chemical and 
phpical (or mechanical) weadicring. 

(a) Chemical weathering is chemical cliangc 
brought about in die Minerals (q.v.) which 
m.ake up a rock, .as the result of the gases in 
the air and/or die presence of moisture. For" 
instance, sulphide of iron (marcasitc), whicli is 
found in silvery cryst.als in the Oxford and 
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Kimeridgc clap, u readily ovidizcd (made rust)*) 
%\licn 11 is exposed to the moisture of the air. 
Indeed, the heat generated by the oxidation of 
iron sulphide has been know n to set fire to shale 
which was slightly oil-bcaring. Tliis happened 
at Lstne Regis on tp January JpoS when a cliff 
fell, and smoke began to issue from the mouiid 
of debris — with the result that mistaken reports 
of a ‘\olcano’ circulated in the newspapers! 
FineVy dmded parudes of iron sulphide ps-e 
clap a blubh colour; but near the surface of the 
earth, where this oxidation can take place, clap 
arc coloured brown owing to the presence of 
other iron sails. 

Perhaps the gas svilh the most tvidespread 
cITcct on minerals is carbon dioxide, which W 
always present in the air to the extent of about 
0 0^%. Carbon dioxide, when dissoUtd in 
water, forms a weak acid which has effects 
similar to those of vinegar or otlicr natural acids, 
though to a less degree. Many minerab are 
slowly decomposed by carbonic acid into other 
substances, which are often soft and powdery 
nnd easily remoted by wind and ram. Tins 
acid has the greatest effect on limestone and 
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Other forms of calcium carbonate, whidi slowly 
dissohe in carbonic acid to form calcium bi- 
carbonate. Tim substance is generally present 
in drinking-water and b one of llic causes of 
‘hardness’ of water. 


Water in limestone dbtricts is usually parti- 
cularly hard: in extreme cases the water b so 
charged ssith calcium bicarbonate that, svhere- 
c\'er it drops or trickles sufficiently slowly to 
enable some of the dissolved carbon dioxide 
to escape, the calcium bicarbonate reverts to 
calcium carbonate, wluch is deposited as a 
chalky lay cr on cracks in the rocks or in solid 
objects over which the water trickles. Objects 
coated in tlus way are said to be ‘petrified’ or 
turned into stone. Thb b the tvay in ^vhich 
‘stalactites’ and ‘stalagmites* are formed in 
Caves (q.v.), the caves usually having resulted 
from the gradual dissolving away of limestone by 
underground water containing carbon dioxide. 
Other chemicab which decompose the minerab 
TnaVung -op a locVt are produced by decaying 
plant or animal matter. 

(b) Physical or mechanical weathering in- 
cludes the straightforward dissolving b> rain- 
water of all kinds of soluble material m rocks, 
especially salts of sodium, potassium, magnesium, 
and iron~rsucli as sodium chloride (common 
salt) or potassium nitrate (saltpetre) The 
removal of such salts has, of course, the effect 
of weakening the rocks and making them more 
easily dbintegrated and broken into fragments 
by the other agencies of weathering — sun, wind, 
rairi, frost, and ice. The effect of the sun b felt 
most strongly in hot deserts, as during the day 
the rocks expand, and then, when the tempera- 
ture falls suddenly at night, they contract so 
rapidly that they split and break off wherever 
a cradc has developed during the e.xpansion. 
Soldiers serving in the Egyptian desert arc said 
somcliracs to have mbtaken at night the noise of 
splitting rocks for the rattle of machine-guns. 
The sun, in such regions, also affects rocks by 
causing them to 'sweat out’ to their surfaces 
some of their dissolved salts. This gives them 
the shiny surface called ‘desert varnbh’. 

Wind is an important agent in physical 
weathering. Its action is greatest in desert 
regions: there it gathers up sand and tises it as 
sand-blast, and wean away the softest strata, 
often undermining harder rocks, which rest 
above, Tlic grains of sand, worn by continual 
friction, grow smaller and smaller until they 
become dust, which is carried on the winds and 
deposited as ‘loess’ very many miles away. Pine 
sand, for instance, from the deserts of central 
Asia is deposited on the river plains of China 
(m Rocks, Section 3 a). In temperate climates 
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SEA EUOSION AT PAKCrnXD, NF-\R LOWT^SIOFT 

Tlic sea has cut away the clilT ujttil houses — once some distance from i!ic cliff edge— have collapsed 

Crown Copjytight Rtserved 


llic weak places in a rock or even in a brick wall 
arc penetrated by tvind and rain, and the cfTccts 
of such prolonged exposure to the elements can 
be seen in the pictures above. 

Frost has its strongest cfTect when porous rocks 
have had their cavities and cracks filled with 
tvafer — for instance, after heavy rain. During 
severe frost tlic vs'ater, turning to ice, expands 
and exerts great pressure, widening crevices and 
producing ice crystals even in microscopic 
cavities. When it is remembered that water 
increasc.s its volume by more tlian one-tenth in 
freezing, it will be seen how powerful this pres- 
stirc can be. When the thaw sets in, mineral 
crvstals, particles of rock, and even pebbles or 
laigc stones which have been loosened are dis- 
lodged by gravity, wind, or rain. Anyone who 
has noticed the spongv' nature of a gravel path 
avhen first the thaw sets in after frost will realize 
how much die top crust of trodden gravel has 
l>ct:n lifted by the ice undcrncatli. In regions of 
prolonged winter frosts, as in the mountains of 
i’vdtzcrland, the effects arc not apparent until 
spring comes and the ice in tite lower parts of 


the mountains melts. Then blocks of stone, which 
have been cut off tiic mountain walls by the ice, 
tumble into the valleys below. 

2. Erosion*. This word, taken literally, means 
‘eating away’. It is impossible to separate 
erosion and weathering completely, since the 
sand-blast of the desert and the driving rain of 
a storm arc eroding no less than weathering 
forces; but it is usual to restrict the term erosion 
to actions which more closely fit the exact 
meaning of gnawing away. Rain, running water, 
waves, and moving ice arc the main agents of 
erosion. The great world proldcm of erosion in 
relation to human settlement and agilculturc is 
dealt with separately {see Soil Erosio.x). 

Running water erodes by the agency of 
particles of sand (as in a streamlet), pebbles (as 
at the bottom of a rather slow river), or large 
stones (as in the case of a vast mountain torrent). 
Sometimes, in sv.iftly running streams, large 
stones carve out ‘pot-holes’ even in hard rock. 
Tlic sea uses stones as one of its weapons in its 
assault upon shores and cliffs. Stonn waves hurl 
tons of water with enormous force against the 
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shore beds, tijus discos cnng any hidden crac^ 
or flaws The stones break the minerab of 
ci^’sialline rocks and bore into sandy and muddy 
rocks, the svavcs, as the) suck back, scoop out 
the loosened material \Iarmc erosion, as this 
action of the sea is called, has a great effect upon 
the surface of the earth in course of time 

In some places the sea deposits land, as, for 
instance, the shingle beds of Dungeness and the 
Jong stretch of Chesil hich links Portland to the 
mainland But, in general, the sea wears away 
much more than it builds On the cast coast of 
England its effects ha\c been spectacular the 
force of the sea has worn away the soft chfTs so 
that, e\en in a few centuries, churclies and 
\illapes, once some distance from the coast, ha\e 
been ashed aw a) WTien the sea has torn down 
(he cliffs, It breaks up the stones and grinds 
n jllcr the 'and grams, all the time carrying the 
'n allc't material farther out on to the bed of the 
'nllo\ coastal seas 

Moving mcrs of ice, le Glacters (qv), 
rai long with them stones of all sizes whidi 
M vay the ground beneath and beside the 

ift* I lie) break off irregular jutting rocks m 
il tir jnth and burrow out the softer layers, 
\ J iht smoothing and polishing the harder ones 
{ e (»LAaATIOV) 

T Trajisport The third process of de- 
nudation js that which actually moves material 
from one place to another Weathering de- 
composes minerals and disintegrates rocks, 
erosion gnaws rocks aavay (especially where they 
have been affected by weathering) and pulls 
down cliffs and river banks, then the forces of 
transportation get into action and carry the 
fragments away The main transporting force 
IS running water — nils, streams, nvers, and sea 
ciu rents Everyone can sec nils carrying sand, 
mud and pebbles dowm a hill side, or stones 
bcin^ bumped along a mountain stream, or a 
river turbid with mud and sand after heavy ram 
These are all part of the great process whereby 
the surface of the earth slowly but surely finds 
its w ay to Its resting place in the sea 

The transport of matenals by moving ice has 
alrc i<ly been desenbed Animals, earthworms in 
particular, also play a slight part m transporta- 
tion ^Vo^ns carry to the surficc subsoil which 
they eject from their bodies as worm casts, these 
turn to powder, which is easily washed or blown 
away Darwin estimated that m cultivated land 
earthw orms spread fine eartJi ov er the surface at 


the rate of 3 inches in 15 years In addition, the 
vertical holes made by the worms let water more 
easily into the soil, to wash some of it away 
Other ammals which help the wearing away of 
the land are those living m burrows, such as 
moles, rabbits, foxes, and badgers 
See also Eartit Hotory of. Mountain BuiLDtso 
Glaqatiov, Rocks Section 3, Sou. Erosion, Minerau 

DESERTS. There arc vast areas of the earth’s 
surface, called deserts, where there is almost no 
rainfall and, consequently, little or no v egetation 
These great deserts are found in the interior of 
the continents of Africa, Asia, and America 
The desert belt stretches eastward from the 
Sahara (q v ) across Arabia into central Asia, 
where it is known as the Gobi Desert To the 
south, across the Himalayas, is the Desert of 
Sind, Wfluch occupies thousands of square miles 
in the north west of India In America there are 
desert tracts cast and south of the Sierra Nevada 
mountains In the southern hemisphere, the 
Atacama Desert lies on the west of South 
America, and the Kalahari Desert m South 
West Africa The Victoria and Sandy Deserts 
occupy the interior of Australia Around the 
North and South Poles he great wastes of ice 
and snow called ‘ice deserts', where the 
temperature is below freezing point all the year 
round, and nothing can live or grow 
Deserts are generally found in the interior of 
continents, because there the lands are so far 
from the sea that the Winds have lost all their 
Water vapour (qq v ) before reaching them 
In the northern hemisphere, the north east 
trade winds have to blow across thousands of 
miles of land surface before reaching the centre 
of Africa or Asia In the southern hemisphere, 
the prevailing south cast trade winds blow over 
the ocean, and bring ram to the eastern parts 
of the continents of Afnca and America But 
towards the west the rainfall lessens, and narrow 
strips of desert, such as the Atacama Desert, are 
found on the western edges of the continents 
The barren dryness of some deserts is intensi 
fied wlicn mountain barriers he between them 
and the prevailing moisture bringing winds 
These arc called ‘desert basins’ — the Tanm 
Basin in western China and the Great Basin of 
North America being notable examples These 
basins are sometimes called ‘cold deserts’ because 
they are usually at a high altitude and arc 
jntemely cold in winter 
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AH deserts, ^vherc\er the> may be, are dry Occasionally, at irregular inter\als, often 


They also have a high range of temperature — 
that IS to say the differences between day and 
night, and summer and ivmter temperatures are 
\ ery great The drv soil takes heat quickly from 
the sun, and the air near the ground heats up as 
the sun rises mto the sky But after sunset the 
dry soil gives up its heat equally quickly > and the 
air temperature drops rapidly Dunng the day, 
the intensely hot air rising from the earth’s 
surface often causes a shimmering haze to 
de\ elop, which, w hen seen from a distance, may 
play queer tricks on the eyes This is the 
Mirage (q v ) which has often deceived thirsty 
travellers m the desert Dunng the night, the air 
IS cold and clear, and the stars are wsible, so that 
conditions are favourable for travelling In the 
desert basins the vvmter temperature often falls 
belotv freezmg-point, as heavy cold air rolls 
down the mountain sides into the deserts 
Wlien a wind nses m the desert, it lifts the dry 
soil and carries it along in swirls, called ‘desert 
devils’ ^NTien the wind is strong, a swirl of hot 
air at over ioo®F may nse, so laden with 
cbokmg clouds of hot dust and sand that it is 
impossible to see through it more than a few feet 
ahead This sand storm is called a ‘stmoom* 
Deserts are not always covered only with 
sand, although sandy deserts are the best known 
Sometimes the surface is covered with bare rock 
or with boulders The rocks become worn 
smooth by the polislung action of wind blown 
sand, and large rocks ate chiselled away at their 
bases, because the force of the sand is most 
intense near the ground The sands of the desert 
do not lie in a flat plain, but are blown into 
ridges and waves by the wnnd Crescent shaped 
sand hills called ‘dunes’, are formed, with long 
gentle slopes facing the wind, and steep slopes 
aw ay from the wind Sand moves up the gentle 
slope and falls down the sharp slope, so that the 
dunes move slowly like ocean waves m front of 
the wind The shape of a sandy desert is always 
changing, and so there arc no permanent land 
marks to guide travellers People, therefore, 
generally travel by night when the air is cool, 
finding their way by the help of the stars most 
desert people arc knowledgeable about the stars 
Travel is sometimes easiest along the dried up 
beds of streams, called uadis, which have steep 
sides, often 20 or 30 feet high, and are shelte«^ 
from wind Tlie aadis have often a firmwalkmg 
surface {see Desert Travel, Vol IV) 


years apart, rain falls in the desert Then the 
itadts are full for a fevv days, and desert plants 
which are able to he dormant for years, spnng 
mto life when water reaches them 

There are spots in the desert where under 
ground water comes to the surface in springs, 
and there the land is alwTiys well watered and 
fertile These are called ‘oases’ and they are 
often surrounded by miles of barren country 
Oases are found in wdl defined chains, not far 
from the foot of mountains, as m the Sahara and 
the Tanm Basin, and they are often large 
enough to support permanent settlements 
Date palms, maize, millet, cotton, wheat, and 
melons grow m them — for the desert soil, when 
supphed with water, is especially fertile, tlie salts 
needed by the plants having accumulated 
through years of drought {see Desert PLArm, 
Vol 11) 

There are often dried up lake beds in deserts, 
and these contain deposits of salts, like borax, 
nitre, and phosphates, which may be dug out 
and export^ as fertilizers to the food produang 
regions the w orJd Thus even the most barren 
regions can make some contribution tow ards the 
production of food m other parts of the w orld 

See aho Coidiiaco Dssert 

DEW. There has been much argument as to 
whether dew nses from die ground or condenses 
out of the air The truth appears to be that 
while all dew undoubtedly condenses out of the 
air, much of it — and often the greater part- 
docs so immediately after nsmg out of the 
ground as Water-vapour (q v ) Tlie amount 
of moisture which air can hold depends on its 
temperature the warmer the air, the more 
water-vapour it can carry So if moisture laden 
air is steadily cooled, there comes a point, called 
‘dew point’, at which it must begin to get nd of 
the excess of water vapour by condensation 
Tlie ground at night usually loses heat quickly 
by radiation, and if there is httic water vapour 
in the air to act as a blanket, and no clouds to 
reflect this radiated heat downwards again, the 
ground, and the leaves and grasses on it, may 
become so cold that their temperature falls 
below the dew point of the air in contact with 
them When this happens, dew is deposited on 
them inyust the same way as moisture condenses 
on the outside of a glass filled with iced water 
If there is any wind, this will keep the air stirred 
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up nud ro pr(nrnf tlir JomI cooling that leads 
to fic'.’.’. 

\Vc fee, ilien, that tiic most favourable 
con<5itions for dew arc clear still jii^hts, svlien 
the ait is comparatively diy — the sort ol weather, 
in fact, that is least likely (o bring tain. This has 
led to the foimlrs^ sayings: 

Wlirn the dew is on the grass 
Rain v.ill iicscr conic to pass; 

and the opposite: 

tVficn the grass is drj’ at morning light 
I^ok for rain before the night. 

These \s rather cotiditions arc most usually met 
with in autumn, when the bare twigs and 
spiden' tschs- often dispkty a yyaDderM tracery 
of diamond spangles. If the temperature is as 
low ns rrcc7ing-j)oint, llic dew' will be found in 
the fortn of ‘hoar-frost’ (see Krost), 

Dew-ponds, which derive their water-supply 
from dew, have been made in suitaljle high- 
lyitig ground, such as down-land, ever since 
prehistoric days. Some Earthw’orks and Hill 
Forts (q.v. Vol. I) appear to Itavc relied on 
then), a.s do some sliccp-walks to this day. The 
secret of making tlicin is now' known to ver>' few 
people; but it seems to be based on providing 
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very’ cfiicicnt insulation against tJtc warmth of 
the gnnmd beneath, layers of straw' being 
coveted with well-trodden clay, 

DIAMOND, Diamonds are probably the most 
widely know'n and admit cd of all gem stones. 
Umii thecatly iCih century India w.ts the sole 
fottrcc of supply, the diamonds being obtained 
front the gras els in the beds of rivers. The 
marketing tossm ssas Golconda, near the Ris'cr 
Kistna in Hyderabad. About 1725 diamond 
hchls s\cre dbcosejcd in ilr.i/il; and titen, in 
ih‘17, the ricltcst fields in the world, the SouUi 
Ait icon firids, were diseos'cred near the site of 
Kimberley. The c.ariy South .\rriran ss’orkings 
'setr on (he ntrfatc; ijut noss' thcie arc shaAs 
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and mines and elaborate machinery'. Diamonds 
arc found in other parts of Aft ica, and also in 
Australia and British Guiana. 

The conditions under which diamonds have 
been formed arc still unknow'n, though it is clear 
that thctc must have been gicat ptcssuic. 
Chemically a diamond is very puic carbon and, 
when found, has usually little beauty. It is the 
hardest knowm substance; but as it is also vciy' 
biittle and has c-xccllcnt cleavage, it can be .split 
or ‘cut’. Small diamonds have been found in 
meteorites (see Mlteors). 

Tliough some coloured diamonds have be- 
come famous because of tlicir size and beauty, 
the finest stones arc cillicr colourless or blue- 
white, Black diamonds and poor specimens of 
white diamonds arc very' important in industry' 
for cutting, drilling, and engraving. London is 
the ccnlic of the rough diamond industry. The 
cutting and polisliing of diamonds is also 
important there, ns avcII as in Antwerp, iVmstcr- 
d.mi, St. Claude in Fi-ancc, and in die U.S..'\. 

One of the most famous diamonds is the 
Koh-i-noor (JSfount of Light). In the 16th 
century it was the property of the Mogul 
Kmperors. Kitcr it belonged to the Last India 
Company. Lvciuually it was presented to 
Queen Victoria. The largest known diamond. 
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the Cullinan, \scighed about 3,025 carats, or 
o%'cr a pound and a quarter, ^vhcn found It 
tsas presented to King Edward VII, and was cut 
into sc\eral stones, two of the largest of wludi 
arc in the British Crown Je\scb. The largest 
coloured diamond is the greenish-blue Hope 
diamond. This was bought in India in 1642 
by a French jetvcller and sold to Louis XIV. 
It is supposed to bring ill luck to its owner. The 
other famous coloured diamonds are the apple- 
green Dresden diamond and the orange Tiflany 
diamond. 

S« also Vol. 'Kt' 

DODECANESE. The name means *T\vdvc 
Islands’ though it has not ah\a)-s been applied 
to Uie same islands. In the 13th cenimy it 
referred to the islands in the eastern Mediter- 
ranean, lying behi cen Samos and Khodcs, 
triiich had belonged to the Knights of the 
Hospital of St. John. To-day the Dodecanese 
are the islands in the Aegean Sea, wltidi lie 
between the coast of Asia Minor and the islands 
of Greece. There are fourteen main islands, and 
a great many islets. Rhodes, the largest, has an 
area of about 500 square miles, Carpathos has 
1 1 6, Cos 1 1 0, and all the rest less than 50 square 
miles each. 

All the islands are hilly and, except for 
Rhodes, Cos, and Nisyros, rather infertile. 
Formerly they were .all forested; but neglect, 
fires, and goats lm\edcstro)ed practically all the 




trees, e.\ccpt on Rhodes, Cos, and Cat pathos, 
where there are pines, jumpers, cypresses, and 
oaks. The hilb of the other islands are largely 
covered svifh evergreen scrub, such as jumper, 
sage, lavender, thyme, and myrtle. Sheep and 
goats are grazed in laige numbers everywhere, 
and small plots and terraces bear svheat, barley, 
oats, and various Mediterranean fruits, Potatoes 
and tomatoes are usually planted between the 
fruit-trees. Considerable quantities ofhoney are 
produced and exported. 

Many of the inhabitants are fishermen, and 
octopuses are caught in traps — often baited with 
small pieces of mirror. Sponge-fishing is not the 
great industry it once was, as many of the diven 
have emigrated to Florida, in the United States 
of America, where they can make a better 
living. 

The people, most of whom arc Greeks, live in 
small villages. These are often built on the spur 
ofa hill for easy defence. The streets are narrow, 
roughly paved, and often so steep as to be just 
steps. The houses have flat rools on which the 
whole family sleeps in the heat of summer. The 
main buildings arc usually grouped round a 
small square. Throughout the country-side 
there arc many small churches, as well as wind- 
mills with huge canvas sails and low round 
towers, thatch^ or roofed with tiles 

On Rhodes and Cos there are fortified walled 
tosvns. The towm in Cos (abo called Cos) has 
a castle built by the Knights of Rhodes to guard 
the harbour. Rhodes has two towns — Undos 
and Rhodes. Lindos is built at the head of a 
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‘ina!! !>:>y, [irotrctcd from the rrn by n high 
rwky proirnnuony njj which siaiids it*; entitle. 

'Ibc city of Rhodes (55.5*^o inhni)itant£) is at 
the northern tip of the island. It h an ancient 
city, for the island w.ts colonized in very early 
fintes by Phoenicians and by Greeks. Rhodes 
itself was founded in 40O ii.c. ; but Utcrc is little 
of the ancient city left now. The famous Colossus 
of Rhodes, an enormous bronze statue of tbc 
.Sun God, 107 feel high, wa.s overthrown by ati 
c.irthtjuakc in 224 n.c. after standing for 5b 
years. Notiiing now remains. The many lovely 
j)uildings still c-visiing date from the l.}th and 
15th centuries, when the Knights Hospitaller 
held the island. They captured the city in 13 jo 
and held it till 1523 when they were CNpellcd by 
the Turks {see Kstctivs, OKnnits or, Vo). I). On 
the. high giound to the north-c.ast of the city 
arc the mins of the Cathedral of St. John and of 
the P.'ilacc of the Grand M.astcr of the Knights of 
.St.John. From the Palace to the harbour runs 
the famous ‘Street of the Knights’ with its 
incdiev.al stone houses. Some of these houses 
cany the inscriptions and armorial bearings of 
the countries to which their inmates belonged. 
One of the finest is the Hostel of France which 
hears above its beautiful carv'cd doorway an 
inscription relating to the Grand Master 
d’Ainboisc, 1492. The fortifications and castle 
of the city arc still in good repair. In 1920, 
possession ofthc Dodccanc.se passed from Turkey 
to Italy. After the Second World kVar Uic 
jsl.ands were ceded to Greece. 

Sfr nl'o Gnrvcx. 

DOLDRUMS, w Wind. 

DOLOMITE, jrc Rock.s, Section 3 (c). 

DRESDEN, in Saxony, is an important eastern 
German manufacturing centre and Iraflic junc- 
tion, with a population of well over h.alf a million 
inhahltanl.s. But the real importance and fame 
of Dre-sden rest on its cultural institutions — 
sdiools ofart and science, one of the best operas 
in the world, m.aguificcnt collections of art 
treasurrs, and fine Innldings d.ating principally 
from the B.iiwjuc and Rococo periods. It is 
ofic!! c.jtled the ‘Florence of the Elbe*. 

Dresden w.« origin.illy a settlement of Sl.av 
fKhermen on the River Elbe. In the 13th ecu- 
tury it beramc a German city, and from the end 
of the K,th century v.v.s the cnpit.al of the Dukes 
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of Saxony and one of the most lavish courts in 
Europe. It rv.as at tliis time that the arts, 
particularly architecture and painting, began to 
nourish, A second period of greatness and 
expansion occuiTcd during the first half of the 
iSth ccntur)3 when the rulers of Saxony were 
.also kings of Poland. 

From this period dates the Zwingcr — a 
spacious courtyard, flanked by lialls, porticoes, 
and arcades, intended to be tlic vestibule of a 
pal.ace. It is situated in the old part of the city 
near the river and is surrounded by widc 
tcrraccs and public gardens. On one side stands 
the fine I gth-ccnturj' Museum, which houses, 
among otlicr treasures, a magnificent collec- 
tion of pictures, including the famous Sislinc 
Madonna by Raph.acl. The city also possesses 
.some outstandingly beautiful churches and 
palaces. Ivluch of old Dresden was, unfortu- 
nately, damaged by air-raids in the Second 
^Vorld War. 

The famous ‘Dresden china’ is not, in fact, 
made at Dresden, but at Meissen, an old Saxon 
town not far away. It depended, however, on 
the patronage of tlic Dukes and ivcalthy nobles 
of Dresden. 

See Jiho 

DUBLIN. TIic r.apital of Eire (Republic of 
Ireland) was important in Celtic times. In the 
pih cenUny Norse pirates settled there and nilcd 
the district, until in the J2th ccntuiy Richard 
Stronghow, Earl of Pembroke, came to Ireland 
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to push his fortunes, captured Dublin, and 
married the daughter of the King of Leinster. 
King Henry II, how e% er, took the city from him 
and held it against the Insh tribes. In the long 
story of Enghsh-Irish relations, Dublin was 
alwa>s the prize 

Ihe city, which has a population of 691, 500, 
stands on a line harbour in Dublin Bay. The 
River Lificj* runs through the city from west to 
east, and is crossed by a number of bridges Both 
banks arc lined by qua)-? and warehouses The 
port of Dublin is at Dun Laoghairc, a few miles 
from the city . 

Dublin Castle, around which the old city 
grew, was the headquarters of the English 
administration from the 13th century until 1922; 
it now houses a museum and vanous govern- 
ment departments. The Diil Eircann, tlie Irish 
House of Commons, meets in Leinster House in 
Kildare Street. Dublin has three catlicdrals: two 
Protestant — the one fovmdcd by the Danes and 
the other by the Normans — and the Catholic 
cathedral which vsas built in the igth century 
v\hcn the laws deny ing freedom of worship to the 
Catholics were removed. The Univenity of 
Trinity College was founded for Protestants in 
the hist year of Q.uccn Elizabeth; the Catholics 


did not gain a university of their own until the 
National University was founded in 190H, with 
its centre at University College, Dublin Much 
of Dublin’s charm Is to be found in her beautiful 
Georgian terraces and squares—such as FitZ' 
William Square and Merrion Square In thtf 
tSth century, when Dublin was one of the gayest 
cities of Europe, many of these great houses, 
with their beautifully proportioned rooms, tall 
mahogany doors, and fine marble overmantels, 
were the scene of bnlhant assemblies, but most 
of them have now been converted into con« 
sulUng-rooms, oilices, or flats Almcst the first 
impression of the visitor to Dublin is that of 
faded glory, a seme that the capital is living in 
its past 

In Phoenix Park, which covers nearly 2,000 
acres in the north of the city, there is a famous 
race-course and a zoo. To the south, the suburbs 
of Dublin reach the foot-hills of tlic purple 
Wicklow Mountains, a range which runs 
through County ^Vlcklow into Wexford. 

See also Irzland 

DUNES, iee Deserts. 

DUTCH EAST INDIES, set East Indies. 
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EARTH. Much of the Earth’s past can only be 
r«jnjccltirc; hut tlierc is a great deal of exact 
kiKHvlcdgc about its present state. It was once 
believed lliat (lie Earth was flat (some cranks 
r iill maintam it to be so) and that the Sun, Moon, 
and stai-s were fixed in ‘crystal spheres’ revolving 
round it in a complicated tvay. But we now 
laiow that it is a globe, revolving on its own axis 
ajiprosiinrtloly once in 2.j hours and also moving 
round the Sun on an almost circular path 
appioximately once in a year. (For more exact 
details of tlu^se rotations see Calundau.) Its 
avcnigc distance from the Sun is 93 million miles, 
and the plane in which it revolves is called the 
‘plane of the ecliptic’. The Earth’s mxts is at 
degrees to this and slat's practically parallel 
to its origin.al direction all the time {sec Fig. 4). 
Thu.s the poles alternately face towards and away 
from the Sun, causing spring, summer, autumn, 
and winter — except in regions round the 
Equator, where seasonal changes arc too .slight 
to i)c noticed. 'Ilic greater heat of summer and 
cold of winter arc due not to tlic lesser or greater 
distance from the Sun, but to the vai')'ing angle 
at which the Sun’s rn}’s pierce through the 
atmosjilicrc, and partly, also, to the longer and 
shoi ter hours of daylight. 

In addition to these two movements of the 
Eartli tluTC is a third. Anyone who h.xs watched 
a spinning top will have noticed that, as well as 
spinning, its .axis often moves slowly round as in 
Fig. I. In just the same way the Earth’s axis 
gyrates once in every 25, Boo years {sec Astro- 
xo’.!V, Modurn', Section q). 7 'his motion is c.alled 
‘precesMon’, and it is caused by the gravita- 
tional pulls of the Sun ;ind Moon on the Earth’s 
equatorial bulge. For the Earth is not an exact 
splicre—- even allowing for surface irregularities: 
it is slightly Battened at the poles and has a slight 
btilce rrnind the Equator. 

Jhrough the poles the circumference of the 
c*s!tb •>. o.pr.bo jnilrs; at the Erjuator, 2.1,902 
tr.uci. Iss mass is 5,876 million, million, million 
tor.y and its volunn: 25p.boo million cubic miles. 
T b.e liighfst mountain (Everest) rises 29,002 feet 
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above the sea, and the greatest known depth 
(Swire Deep, off the Philippines) is 34 , 43 ° ^ect 
below. The average height of all land is 2,700 
feet above sea-level; but only 29-22% of the 
Earth’s surface island. Round much of this there 
is a broad and gently-sloping rim — the continen- 
tal shelf— and the seas above this .shelf, being less 
than too fathoms (600 feet) deep, are known as 
the shallow seas in contrast svith the deep oceans. 
There is evidence that the true boundaty beUveen 
continents and oceans is along the terraced front 
of the continental shelf and not along the present 
shore line, since the ocean beds arc different 
from those of the seas, being underlain by a 
heavier rock than the crustal rock of the land 
{see OcaJANs). 

It seems that below the solid crust of the Earth 
there is still a layer or ‘sub-crust’ which is some- 
times, if not alwaw, molten or semi-molten. 
Evidence for this is supplied by Voi.cakoes 
(q.v.) and other outpourings from the Earth’s 
crust. These indicate that this semi-molten layer 
is probably composed ofa rock known as ‘basalt’. 
Again, tests taken in mines, borings, and tunnels 
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As (hr Mrth xot.iies, its axis nwfces a siow sxobbie i.rr thr 
opjKj'itc direction, just like the axis ofa spinnin'.r top, 
slow movc.aient tr.tces out a circle in die heavens above 
once in 35,800 years. During the last fev.- tJiousand years, 
the r.r>.-th_ celestial polc h.as l>;cn npproaciiiiii; the Pole 
Star, and is now close to it; in fnturc centuries it will mos'c 
f.'.rthcr assxiy from the star. 
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show that the temperature inside tJic Earth in- 
creases with the depth by about i oo" T. for every 
mile of descent — though as the Earth can only 
lose its heat at the surface, it is unlikely that the 
temperature continues to increase as rapidly as 
this The only known source of heat within the 
Earth’s crust is the gradual break-up of radio- 



TlO a SCCTIOS OF TUB EAJlTIt 
The radius of the core u n\o-(tflhs that of the earth, the 
basalt IS perhaps 50 nutes thick and the crtist 19 miles 


active minerals (such as uranium and radium); 
but as only one-Rfteenth of this heat is lost at the 
Earth's surface it seems that the temperature 
must be gradually rising— a process which may 
have catastrophic effects at some distant date 

We can also leam much about the Earth’s 
interior from the study of Earthquakes (q v.) 
The vibrations that an earthquake sets up travel 
both round and through the earth. From careful 
analysis of tlie different kinds of vibrations 
recorded by instruments at different distances 
from the scene of the earthquake, and of the rates 
at which these vibrations have travelled, it is 
clear that at an av'crage depth of 20 miles below 
the Earth’s surface there is a layer of quite 
different material, the sub-crust, which extends 
slightly more than half-way to the Earth’s centre 
and becomes denser with depth At the centre 
of the Earth is a sphere of material which must 
have quite different properties again — because it 
does not transmit certain of the waves set up by 
anearthquake. The average density of the Earth 
is 5*517 grammes per cubic centimetre; but as 
the density of the outer layers is considerably less 
than this.-'it follows that this central ‘cote’ must 
have a density much greater. 

For several reasons this core is believed to 
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consist of iron; iron b by far the most abundant 
of all the heavier metab in the Earth’s crust, and 
it becomes more plentiful as the depth increases} 
the spectroscope {see Colour) shows it to be ontf 
of the most abundant metals in the Sun; and, 
lastly, all meteorites or ‘shooting stars’ (which 
are believed to be fragments of the same material 
as planets) contain a lot of Iron {see Meteors). 
The temperature at the centre of the Earth b 
possibly 50 high that the iron would be m thtf 
state of gas (it boib at 3,000“ C ), were it not fot 
the stupendous pressure existing there The 
slate of our ideas at present is best shown by 
Fig. a. 

Though vve know so little about the mterioi' 
of the Earth, we know a great deal abr ut the 
crust and layers immediately below 's has 
been said, the land masses arc floating 01 j layer 
of semi-plastic rock, and, accordingly ‘‘ ' arc 
subject to the ordinary laws of llota* and 
balance In other words, just as the gre bulk 
of a floating iceberg lies below the surf-'- uf the 
water, so by far the greater bulk of a con nmtal 
mass must be below the depth of the o< a bed 
{see Fig 3). And as tlie under layer is piisiic, li 
pressure upon it is increased In one regu n, it u 
relieved by upward movement in some othef 
region. This theory of balance cxplaiiu ihe up- 
ward movement of newly formed mountains 
(j« Mountain ButLtiiKo), and is partly i c basis 



of the theory of Continental Drift (q v ) — 
indeed, it makes intelligible a very great 
number of geological facts 
To observen on the Moon, the Earth would 
look much larger than the Moon does to us, and 
would seem almost fixed m the heavens — since 
it is always the same face of the Moon that we 
sec. Even without telescopes, they would notice 
our rotation, because they would be able to 
distinguish land and sea, the great areas of white 
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Tie. .J. Till 'I asOns 

Id iliis dn:;nstn tiio ixi'iiio'i'i I'f the land areas of die ssorW arc of no sipiificancc as tliry are conslanllj' chaiifrimj uith 
ilir flaiK lotation of die enrdi In snintner, the cartli’s xw slopes to\sards the sunshine in tlie nordiern hcinisplierc. 
I'l ites m (enuwraie latiiudes cn|o\ a Imipcr period of dasliglii, and in die polar regions thc sun nescr sets. In winicr, 
die eaidi's .axis slofies nun) from die siinsliine, ihc niciits become longer in temperate latitudes, and in die j>olar rigions 
It is rontimiousU ilark. At the rquinoNes, d.avand night arc of equal length tlirouglioiit the world Places in the southern 
liemispl.rrc hate dielr se.osons at opjKisite tunes to diosc in the north. 


lotind the poles and, in places, seasonal changes; 
\sith tclescojtrs, they could discover a great deal 
more. Out rapidly changing clouds tvould 
interest them especially. A description of the 
Earth in a book written by tlic Man in the Moon 
might rc.id; 

'Cfottd assuinc-s diverse fonns, always bright 
and while c-veept near the ends of the day. There 
arc sliects unbroken for htindreds of miles, torn 
and ragged arc.as, and thin tiansluccnt films. 
By obsri~vation of shadows it is known that clouds 
tisinlly h.mg clear of the Earth's surface. Moving 
shadow's c.an be used to measure the undulations 
of the land, and the drift of the clouds themselves 
h.as enabled ns to obt.iin a detailed idea of the 
main wind •'Streams. A v.iriation in the sire and 
shape of the Sun's reflection from Earth’s oceans 
is ptnhahlv due to the presence or absence of 
w.wcs caused b\ the wind, though these arc too 
snudl to be<een tluough c\cn our most powcjful 
op*w Water is unaltered by the passage of 
<!oud over it; but land somctin.cs changes to a 
biilH.ant white which disappeats later, sometimes 
caudug temporruy l.-’kcs. It is ic.ason.-’blc to 
suptxs'e that clouds arc a light fonn of v.atcr, 
ll'-.t the white drpo it is .a frs).'cn form, and that 


this melts to give lakes which arc fed and drained 
by the channels we see. Many such channels 
liavc been accurately traced. Except where 
W'atcr reflects the sunlight, they are invisible, but 
can be m.appcd a few miles at a time as the 
Sun’s position allows. For streams far from the 
Equator the Sun’s position is not favourable. 

‘Earth’s mountains — of wliich some are 
alwa>'s white — are knowm to us by their shadows. 
In other places the colour of the land is perma- 
nently } ellow or brown, grey or green; or it may 
change seasonally from green to brown or black. 
Verj' fine patchwork areas are supposed to .show 
intelligent cultivation by crcatuics who arc also 
responsible for numerous dark spots which have 
spread gicatly during tiic past two centuries and 
which can now be seen to be faintly luminous at 
night. The nightly display's of minute cloud 
flaslics arc hclicvcd to be natural. The atmo- 
sphere of the Earth, which W'c see by its faint 
bluish colour in sunlight, extends twenty times 
as far as the highest clouds. Near the poles it 
glows inv-stcriously at night, especially when sun- 
spots arc active.’ 

See aba EArni, Hf-rorv or; Mot-.-TAts Boi'jdist; 
Cc''■^^t^T\t Di irr,TiD..s; Cstxvnsp 
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EARTH, HISTORY OF. There arc several Eventually some of the semhplastjc sub-crust 


ways by which we can try to estimate the age of 
the Earth, but the most reliable 'clock* for this 
purpose IS probably the radio active element 
uranium, which slowly changes into lead The 
rate of change is known, and so by companng 
the proportions of lead and uranium in the 
Earth’s crust to-day we can form a fair idea of 
when the rocks first solidified (see Minerals, 
Section 2) This compares reasonably well with 
calculations based on the thickness of the knotvn 
deposits of sedimentary Rocks (qv) 

It IS believed that, about tuo or three thou- 
sand million years ago, the Earth, wlh the 
other Planets (qv), was hurled off the Sun 
(q V ) into space At that time it was as hot as the 
Sun and molten and even gaseous Before it had 
cooled enough to solidif), a similar happening 
caused the Earth itself to throiv off about onc- 
eightieth of its bulk, which formed the Moon 
(q V ) Some saentists think that the gap then 
made in the earth is now the Pacific Ocean As 
the molten globe cooled, its lighter constituents 
collected on the surface in a crust, like slag on 
the molten iron in a blast furnace When this 
crust finally solidified, it fioated in irregular 
masses upon the heavier layer underneath So 
the Earth’s first crust consisted of a very thm 
crust of blackish lava, above nhich rose irr^uJar 
solid masses, occupying about a quarter of the 
surface 

Round the red hot spinning ball of the Earth 
there was at that time a blanket of gases, some 
of uhich had been torn aivay from the Sun’s 
surface, and some of which had escaped later 
from the Earth itself As the Earth’s surface 
became cooler great quantities of steam, which 
had formed from the combining of hydn^cn 
and oxygen, condensed into water — and this 
filled the more level parts of the crust’s surface 
to make the first oceans and seas From that 
time sun, wind, rain, and, perhaps, frost began 
the process of rock destruction which we knoiv 
as Denudation (q v ) , and sediments began to 
accumulate m the shallow seas 

From the time that sediments began to form, 
the history of the Earth has consisted of a suc- 
cession of interchange movements betivecn the 
shallow seas and the adjoimng land During 
periods of scores of millions of years, the beils of 
the shallow seas sank continuously beneath the 
load of thousands of feet of sediment, while the 
adjoining land was pushed upwards 


poured out over the land surface, and simulta- 
neously, or later, the bed of the shallow sea 
ceased to sink and began to rise instead, thrusting 
the sediments up above water In some areas 
the margins of the land sank under shallow 
water Sometimes these rhythmic movements of 
balance were on a relatively small scale and 
aflected only a small proportion of the land 
surface, sometimes they were on a gigantic scale, 
involving a whole continent or more — and then 
they were the movements of Mountain Build 
iNO (q V ), sometimes called ‘revolutions’, be- 
cause they had such a profound effect upon the 
Earth’s surface 

We have proof that at least mne great folding 
movements occurred, and as knowlcdi^e in- 
creases we may discover evidence for e\ ei more 
of these m the Pre Cambnan rocks — in which 
SIX are already recorded (see Chart) These 1 ocks 
are the oldest of all, and have been so cinnged 
by the pressure and heat to which they have 
b«n subjected that the unravelling ol their 
story IS exceedingly difficult (see Rock Forma 
tion) Only the youngest of them contain any 
Fossils (q v ) as evidence of former life and even 
m these the remains are scanty In the Cam- 
brian sediments we find representatives of many 
of the principal groups of Prehistoric Animals 
( q v ), and it is clear that the forms we discover 
must have had a long history before then, in 
order to have developed such complicated 
structures 

But the sediments which might hive held the 
story of the earliest forms of hfe have been 
changed into other types of rock, and all traces 
of fossils have been obliterated (see Rocks, 
Section 4) It IS only in comparatively un- 
changed sediments that we are able to pursue 
the story of the Earth as told by the remains of 
animals and plants, for they are preserved only 
under certain conditions, generally involving 
swamp, or lake, or sea (see Fossils) 

It must be remembered, however, that the 
land masses of the world may not ahvay's have 
been in the same relationship to each other 
there IS reason to believe, for example, that 
western Europe was once joined to Greenland 
and North Amenca (see Continental Drift) 
Another big problem which confronts us as we 
look back into the Earth’s history is the cause of 
the changes in climate During most of the time 
following the hst Pre Cambnan folding, the 
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climate of the region in which the rocks of Eng- 
land were formed was tropical or sub-tropicaj. 
In the Quaternary (01 Pleistocene) period, how- 
ever, there came the Ice Ace (q v.), which seems 
to have aflcctcd not only Europe but the whole 
w orld. Many suggestions have been put forward 
to explain die Ice Age; but none of them explains 
all the knowTt facts In Palaeozoic sediments in 
other parts of the world, too, therciseNidcnceof 
extensive glacial conditions, associated perhaps 
v\ilh earlier Ice Ages. 

S« alw Earth; Co'rmi'aAi. Drwt; Dfsvjdatios, 
Rocks, Uocx Fowiatiot, AfoL'vrAts BiaLDisQ. 
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EARTHQUAKES. Any shaking of the Earth’s 
crust by natural forces is an earthquake. Shocks 
range in strength from verj’ small ones which 
can be detected only by very sensitive instru- 
ments, to great earthquakes like the Assam 
earthquake of 1897, which dev.astated 150,000 
square miles of north-eastern India and was felt 
throughout 4,300,000 square miles In the 
devastated area all buildings, railway's, and 
bridges were completely destroyed, great cracks 
opened on lulls and plains, and watcrlc^cd 
sands, forced up through the rock, spread like 
floods over the country-side. In some places the 
land rose to form cliffs up to 35 feet high, and In 
others sank so that lakes quickly formed in the 
hollows Over 050 nules away in Calcutta many 
buildings were damaged, and the shock reached 
Europe in earthquake w.aves 35 miles long that 
gave the crust a rise and fall of 20 inches 

IVhcn earthquakes strike cities, the greatest 


damage is usually due to secondary' effects, such 
as the rupture of ^-mains, water-mains, and 
electric cables For instance, the disastrous 
Japanese earthquake of 1 923 struck Tokyo when 
the midday meal was being prepar^* con' 
scqucntly, many charcoal braricis were overv 
turned, setting light to the flimsy Japanese 
houses, mainly built of p.iper and laths Fires 
broke out all ov’cr tlve city’, and as the wateiv 
mains were ruptured, tlie fire-brigade could do 
nothing In the appalling fire that swept the 
city, nearly 150,000 people lost their lives, and 
In the neighbouring city of Yokohama another 
100,000 died. Of the ,^1,000,000,000 of damage 
caused in Tokyo, only ,£50, 000,000 was attns 
buted to the shock: the rest was caused by- 
fire. 

In an earthquake, buildings wnth steel 0 ferro. 
concrcleframcs suffer little damage beci'is-r the\ 
arc able to move up and dow’n as one bod' The 
ancient Greeks, m a country’ subject to earth. 
quak(», used a similar pnnciple when building 
their temples* they erected acomparativeh light 
building on a massive platform of masonry set 
on swampy ground Under earthquake strain, 
the platform rocked as a whole, like a pontoon, 
and the temple was not destroyed 
Modem investigation of earthquakes is made 
by instruments called ‘seismographs’ (Gk 
seismM, earthquake, gTiij>fiein, to wTite) Instiu. 
ments for this purpose were invented in very 
early times. A Chinese named Choko, m a d 
136, made an instrument which recorded earth, 
quakes and the direction from which the shock 
came, thus giv’ing the news 
several days before it could 
bcftxcn^ If)' rnvesftfvigw. 

One of the most success, 
ful scismograplis is that in. 
vented by Professor Milnc; 
and Dr. J. J. Shaw in tht; 
early years of this ccn. 
tury. It is more properly 
called a seismometer he- 
cause, besides drawing a 
record of the shock, it give^ 
a measure of its intensity. 

A seismograph record 
shows that earthquaki; 
shocks arc transmitted iq 
three senes of waves Tlifr 
first to arrive arc tlic pri. 
mary , P, or ‘pusli and pull' 




EARTHQUAKES 





3AM SOI CAfM n nv nir rjsnniciUAKr at auFTTA in 1935 
Sir Clcrrcnt P. SI rirw 


svAVCh, sshich begin at a speed of about 5 
miles per 'scrotid and icach as much as 8 miles 
per second, the speed varying ss'Iih depth of 
jienctralion. Thitsc svaves, like the next to 
arris'e, the scrondary, s, or ‘shake’ waves, travel 
through the interior of the Earth, s v.'avcs, which 
ate at right angles to the path of the n waves, 
vary’ in speed from o-5 to 4-5 miles per second. 
The last waves to arrive arc know n as tlic ‘long’, 
or hnaximum’ waves, because they .show the 
gicatcst disturb.tncc in the seismograph. These 
waves travel round the E.trth’s suiface, at a 
sp'td of about 2'5 miles per second. 

Jt is luekv that the diftcrent types of wa\c 
tiavc! at diilcicnt speeds, berau«e from the 
ditlrrences in time of their arrival we ran rsti- 
nl.ite th.c distance lliey have travelled. This 
Ic.ids to an impoiiant result: with the data from 
tluec, or preferably more, stations it is possible 
to draw on a globe circles with radii equal to the 
disiaticcs of the seismographs from the earth- 
quake centre— the point svhere these rirclcs 
CUT being the centre of the di'tmbancc. niis 
5v>sm is more coitcciIv known as the ‘epicentre’ 
iUk c/i, oui'ide"'- b<‘c.ure the true centic of 
the e.uthqu.ike must lie beneath the crust. In 


minor earthquakes the centre piobably lies only 
a few' miles down; but 93 cat caithquakes may 
originate perhaps as much as too miles below 
the surface. 

Tlic records of seismographs arc our chief 
source of information about the intciior of the 
Esrth (q.v.). The speed at which earthquake 
waves travel when they arc at a greater depth 
than about 6 J miles show's that between this level 
and a lower basalt layer, the lock must be very 
like granite. Waves going deeper than the basalt 
layer .show that the central core of tlic Eni th must 
be of very dilTcrcnt nature from the outer layers, 
because this central region does not transmit 
the s waves at all, and so must either be liquid 
or gas under a picssure quite beyond our ex- 
pciicncc. Only the T’ waves travel through the 
centre of the Earth, and they appear to be bent 
as they enter and leave the core. 

Causes or EARTitquAKES. Many of the 
smaller and more localized earthquakes arc 
associated with Volc.wVoes (q.v.), though it is 
very unusual for volcanoes to cause such grcxit 
shucks as occurred at the e.\plosion of Krakatau 
(q.v,). Other small earthquakes are caused by' 
slight shifting of'strata’ or l^ds of rock at a w eak 
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place or ‘fault’ Severe earthquakes may either 
occur along important Imcs of faulting such as 
the Rift k'allc) of East A&ica, or arise from 
several scores of miles below the surface 
Tlic map showing the distnbution of the cpi> 
ccnties of recent earUiquakes makes it plain that 
earthquakes occur mamlj in regions of folding 
associated vMth great mountain chains Tlie 
modem theory of Mountain Euilding (qv) 
helps us to understand why this should be so In 
some cases it maj be that the process of uplift 
VNhich follows mountain building is still in 
complete If dm is so, it is Iitde wonder that in 
such regions disastrous earthquakes occur from 
time to lime Ivor need we be surprised that the 
Earth is shaken by at least one powerful earth- 
quake every day It is fortunate that many of 
them affect areas far from great cities or take 
place beneath the sea Not all submanne earth 
quakes are harmless, how ev cr, for the movement 
of die sea bed may cause a tidal wave and bring 
about great loss of life, as at Lisbon in 1755 
A stud) of earthquakes makes u clear that the 
crust IS tn a state of constant vibrauon — so that 
Shakespeare vvas more poeuc dian accurate 
when be wrote 'thou sure and firm set earth’ 

See aho Laxtii , Mocstaix Buildinc , Roex Fokuation 

EAST AFRICA, Northwards from the Umon 
of South Africa, along the east coast of the 
continent, he Portuguese East Africa (Mozam- 
bique), Tanganyika, and Kenja, vvith Nyasa 
land in the south and Uganda in the north, 
inland of them {s<e Map, p 5) The whole 
region, bounded in the north by Somabland, is 
known os East Africa Lying well within the 
tropics, 1: contains few white people, but has a 
large native or Bantu Negro population 
East Africa, like the Union of South Afnca, 
consists of a fairly level coastal plain, varying m 
vsidth from 50 to 300 miles, backed by a senes 
of terraces nsingabrupdy to the plateau or ‘high 
veld , more than 4,000 feet above sea level The 
harbour towns — Ikira and Lourcn90 Marques 
in Portuguese East Afnca, Dar-cs Salaam in 
Tanganyika, and Mombasa in Kenya — have 
very similar climates and vegetation, although 
the nearer they arc to the Equator, the wetter 
andviarmerxlic) are TJierc is almost no winter, 
there arc rams almost all the year round, 
temperatures arc high, vegetation is abundant, 
and typical hot country crops arc grown The 
top of the plateau u very different Though it is 


never really cold so near the Equator, except at 
he^ts of 7,000 or 8,000 feet, the mghts are 
cooler, the rainfall is less, and instead of the 
thick forests and swamps of the coastal area, 
there are grasslands vvith plenty of trees and 
broad areas of such cereals as maize Tins ‘high 
veld isvcry thinly populated by Europeans, and 
there is still plenty of game on it (j« Grass 
LANDS, Section 3) 

The plateau is cut by the great Rift Valley 
in which he the long narrow lakes of Tanganyika 
and Nyiisa These, like the great Lake Victona, 
200 miles long, arc used for transport 

Portuguese East Afnca, or Mozambique, has 
been a Portuguese colony for hundreds of years, 
but as by far the greater part of it is low, swamp) 
plain, there has been almost no colonizauon, and 
only about 10,000 Europeans hve there The 
chief importance of the colony lies in its tv' 0 big 
ports Louren^o Marques (or Delagoa Bay), 
tiuough which pass great quantities of goods 
bound for the Witwatcrsrand and the rest of the 
Transvaal, and Beira, which a the port for 
Salisbury m Southern Rhodesia, and for 
Nyasaland 

Tanganyika was proclaimed German Terri* 
tory in 1886, and remained so till 1918, when it 
bei^me a British Mandate Its ^ef port is 
Dar es Salaam, from vvhich a railway nuu 
inland to Lake Tanganyika Its area is 360 000 
square imles—'about seven tunes as big as 
England, but its population is only about 7f 
millions, of whom about t8,ooo are Europeans 
These arc mostly cither government officials or 
farram, and almost all hv c on the plateau The 
chief crops aresisal, cotton, and coffee Mt Kili- 
manjaro (19,563 feet), the highest peak in Africa, 
IS in Tanganynka Although it lies almost on the 
Equator, it is snow-capped throughout the year 

OfTTanganyika, but quite independent there 
IS the small island protectorate of Zanzibar 
(q V ), v^hich produces almost all the worlds 
supply of cloves It has a good harbour 

Kenva u not quite as big as Tanganyika It is 
a Bntish colon), and its population of over 
five millions includes 30 000 Europeans and 
55 000 Indians The European population is 
growing, but the greater part of the country is 
reserved for natives The pnnapal towns arc 
Nairobi, the capital on the plateau, and Mom 
basa, a busy port Tlie two are linked by rail 
Tlie chief products arc vvheat, sisal, and coffee 
Kenya also produces the biilk of the worlds 
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<5uppllcs orpyrcthtum seed, wdiich is much used 
in the preparation of insecticides. 

UoAm\ (q.v.) lies inland from Kenja. It is 
.1 protectoiate and not a colony, and verj' little 
ranopenn roloni/ation is posvible. Its 3,000 
r.uropi.ins aie almost all ofUcials. The chief 
(.( eup.uio!! of the five million natives is coiton- 
yiuwins;. 

X\.as.iland, aho a piotccioratc, K a long nar- 
joss’ snip of (ounlrs King to the west of Lake 
X\asa. It has two million natives and about 
.b<K)0 Dnope.ins, most of whom live on the 
Shire Highlands. They grow cotton, tobacco, 
(e.i, and lubber. The chief towns arc Zomba, 
the capit.al, and Rlantyrc, which is linked by rail 
ssith iVfira. The lower areas nc.tr the lake arc 
\ejy unhe.aUhy, sleeping sickness, blacJ:\sattr 
ftnci, and malaria being common. 

S-f at*j Annas. 

W .ill > Vo\ J; Xi o.ro Anuesvs; Mv^ss. 

RASTER ISLAND, w Map, p. 3^3; irr Vol. I: 

I’sil.Y.M A SYS. 

EAST INDIES. There me lire islands which lie 


between south-east Asia and nortli Auslialia. 
They aic knotin also as Malaysia, the Malay 
Archipelago, and Indonesia. 

There arc over 2,000 islands in the East 
Indies. Some of them arc only barren locks 
covered by the sea at high tide. Othcis, such 
as New' Guinea, Borneo, and Sumatra, arc very' 
large. New Guinea is the second laigcsl island 
in the world. Borneo is the thiid largest and is 
almost the same size as Trance. The cast to west 
length of the East Indies is greater than that of 
Europe, and fiom north to south they stretch as 
far as fiom Edinburgh to Madrid. 

All the islands lie between the Tropic of 
Cancer and the Iropic of Capricorn, Sumaii'a 
and Borneo being right on the Equator, And so 
the climate of the East Indies is everywhere very 
similar — unlike the climate of Europe, which is 
\rr>' different in the noith fiom what it is in the 
south. Temperatures arc high, and there is 
much rain, generally in the form of heavy 
tJiundcr-storm':. 

Tlic islaiuis aic unlike Europe in many otlirr 
ways. Tliough there are sandy and pebbly 
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rocU »horrj and cIJTj sudi as find Krakatau (q ^ ) between Sumatra and Ja\a 
tn H t'am, tlierc ire also mars^%-c coasts coni ocxrtirred iti 

foauj ard beadiei of volcanic nateniL But The greater pirt of the uhnds, cspeaalK of 
il r rock> s! ores dJTer from Briush rocli shorta Borneo, Somiira, and Ness Guinei, u cosered 
in hisjre sen little or noscawced — Ijecatueihe bs dense forests, llictr manj difTcrcnt trees 
s^an 1 'Cl cirno: I old enojgh air to support and shrubs, mamlj c\ ergreens, grow quicWj md 
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much p*ant life It is ilrnost impossible (o hnd luxunanil) because of the high tempenttire and 
on 1 nnnKrosc coast because of the deep mud the abundance of ram There arc rhododen* 
and the twisted tangled roots of the trees Coral drons and ferns, and orchids only to be found m 
iiu> miVc 1 rough bench difficult to walk on hot houses tn thu country, there ire tropical 
l)ccau»c of Its hard, sharp uneven surface, or it plants with pile green flowers, with flowen of 
ini\ l>e in the fonn of 1 birricr reef scpiraicd huge size, up to a yard icrtTSS, and with llucJs 
from the shore b> 1 strip of water so clear that fleshy Iciv'cs llien there are strangely slnpetl 
objects 01 the sei Ixittom can be seen even at plants which catch and cat insects (see Insect:* 
depths of 30 feel (ire Coral Islands) Betches \oRous Plants, Vol II) 
f inned <»*■ volcanic materia! arc usuall) dirk in Tlic forests hold tmn> wild animils In tfic 
colour, ard arc often quite blick, IS on parts of western islmds, suclt is Sunntn, Java, mil 
the south coast of Java (/rr Coasts) Borneo, the animals ire liVc those found in 

Mountiins and hills ocaipy a very large part India md Burma, including elcpliants, wild 
o'‘the I-asi Indies Sutniin being the onlj uland pigs, monkeys, ligcn, leopards, rimiocrroscn 
with a big area of lowland—mosil) swampy deer, antelopes, md crtxrodilcs, nnd also man) 
Jingle T I ere are high, iterp-sided mountain snakes and p>ihoru But m the eastern ulands 
nnv.es and hiil> plateaux, md mo'r than thcammals irclikelho5efoundmAu<tnln,md 
sevent) acuve Volcanots (qv) Unlike ih* include bits, fl>ing optKsums, kangaroos (in 
vnlcanocs of lurope, these seldom pour forth NewGumea and the ^IoIuccas), and viallabics. 
Lava lliven of Ijoihng nud, or of hot water and Tlicrearc biixb of many kinds, including parrots 
ad >-1, arc more utuai, while ilcam md burning and birds of paradise with jcvicl hkr plumage- 
gases aeajie thtcu^h cracks md vents in the and everywhere arc gaudy buttcrfics, 
mountan iides lie trcn,ci dous eruptian of Parts oflhc foroti liave been cut b) the island 
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peoples to make room for food crops, and on 
some islands large areas have been cleared for 
estates and plantations supervised by Europeans. 

Of all the islands, Java and Bali are the most 
densely peopled and the most developed. Both 
leave high, steep mountains (Java has seventeen 
big volcanoes) and their sides have been ter- 
need into small fields avatered by cunningly 
•airangcd channels. The flat marshy plains 
dong the coast have been drained just as 
cleverly. The Dutch, who are the principal 
white settlers, have given much help in this work 
by constructing huge canals, aadth dams and 
Weirs to regulate the flow of water. The chief 
crop in the terraced mountain fields and in the 
P-ains is rice. A curious crop in Java is fish! 
^ illag^ in many parts of the island have fish- 
ponds in which small fish are reared for food. 

In the Middle Ages and up to the i8th 
^lury, the East Indies, and especially tlic 
‘ <oiuccas, were famous for their export of 
spices— indeed tliey \vcre known as tire spice 
‘•-ro.us. But now, rubber, sugar, tea, coffee, 


palm-oil, tobacco, and quinine (from the bark 
of the cinchona tree) arc vciy much more 
important. A great proportion of these are 
grown on estates and plantations supervised by 
Europeans — mostly on Java and Sumatra. Oil 
from Sumatra, Celebes, and Java, tin from 
islands off the east coast of Sumatra, and coal, 
bau.xite (ore yielding aluminium), gold, silver, 
sulphur, and kaolin (china clay) are also 
important exports. In Java and Madura, salt 
is prepared from sea- water by evaporation. 

In 1945, Java, Sumatra, Celebes, the Molucca 
Islands, the lesser Suncla Islands, and part of 
Borneo became the Republic of Indonesia. 
Djakarta, the capital, formerly called Batavia, 
has a population of over 2,000,000. The towns 
all grew up through European trading and 
settlement. They arc cither ports or arc situated 
in tlic hills where the climate is cooler. 

See also SiNCAPOP.n. 

See also Voi. I: Indoni-SIans. 

ECHO, sec S0U.VD. 
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ECLIPSE. We sa> ihal one of the heavenly 
bodies IS eclipsed when its light is cut off as a 
result of some other body getting between it and 
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the Sun An ‘occultation’, on the other hand, 
takes place tvhen a body is hidden from view 
behind another In Fig 1, a moon of Jupiter 
would be echpsed between and M, but 
occulted between Mj and hfj 

Eclipses may be of three kinds (a) ‘total’, 
(i) ‘partial’, or (e) ‘annular’ (or ring shaped) 
Fig s shows the kind of shadow cast into space 
by a body such as the Earth or the Moon It 
consists of two parts the ‘umbra’ or complete 
shadow (marked black in the diagram), and the 
‘penumbra’ or partial shadow (shaded in the 
diagram) An observer in the ‘umbra’ sees a 
total eclipse, because the Sun is entirely hidden 
from him, but if he is in the penumbra, the 
eclipse IS partial, since a crescent*shaped part of 
the Sun ivill always remain m sight If, how- 
ever, he IS in the part marked with vertical 
lines in the diagram, he will see an annular 
eclipse 

Eclipse of the Moov If m Fig 2 we take 
\ to be the Earth, then as the hloon circles 
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round us, it will occasionally pass through the 
umbra or penumbra, and so be ather tot^y or 
partially echpsed It might be thought that an 
eclipse of the Moon should happen every month, 
the period it takes to move round the Earth, but 


the Moon usually passes above or below the 
Earth’s shadow, because the path it follows is at 
a slight angle (about 5 degrees) to the ‘ecliptic’ — 
or the path of the Earth round the Sun {see Fig 
3) A total eclipse of the Moon may last as long 
as 3 hours The crescent shaped view of the 
Moon that might be expected in a partial 
echpse must not be confused with the crescent 
shapes seen in the Moon’s ‘phases* It is not 
difllculc to see that eclipses of the Moon can take 
place only when the Moon is full — that is to say , 
when the Sun is shining full on the face turned 
towards the Earth — and during a small partial 
eclipse little more than a slight dimming of the 
light is noticeable Even at ‘totality’, when its 
light might be expected to be blotted right out, 
the Moon can stdl be seen shining with a dim 
copper coloured glow This is because the 
Earth’s atmosphere bends or ‘refracts’ the Sun’s 
light, so that there is a little stray light in the 
umbra after all (see Wave Motion, Section 3) 
Eca4PSE or the Sun If x in Fig 2 is the 
Moon, then the distances are such that the 
Earth sometimes just touches the part marked 
black, at other times is just beyond it, causing 
either a total or an annular eclipse of the Sun 
As the umbra or shadow of the Moon on the 
Earth is at best not much more than 100 miles 
wide, It IS not often that it passes across England 
Many readers will probably never have seen, or 
have the chance to see, a total eclipse — apd even 
when the chance amves it may be cloudy during 
the brief few minutes of the eclipse The last 
occasion in England was on 29 June 1927, and 
the next will be on ii August 1999 A solar 
eclipse IS an awe inspiring spectacle, and the 
feeling of apprehension is heightened by the 
way in which, as the light fades to an unnatural 
dusk, all bird song ceases 

There are always two eclipses of the Sun to be 
seen somewhere in the world each year There 
may be as many as seven eclipses of the Sun and 
Moon (either five solar and two lunar, or four 
solar and three lunar) But when the path of 
the Sun’s total echpse falls across the sea or over 
uninhabitable land, astronomers are usually 
unable to take proper advantage of the occasion 
A total echpse of the Sun is an event important 
enough tojusufy expensive expeditions It gives 
a chance of finding out whether there is an un- 
discovered planet nearer to the Sun than 
Mercury The Sun’s outer layers — the ‘chromo- 
sphere’, the ‘corona’, and the ‘prominences’ 
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Fig. 3. Tiic oRnrr or tiik moos 

A.' lilt ^tt>or^'s orbit not in the same plane as tlic Earth’s, it is not eclipsed cvcr>- month svlicn the earth is between it 

and the Sun 


(icr Sun)—- can also be studied. Perhaps the most 
exciting observations cvex made during an 
eclipse were in May igig, wlicn photographs of 
stars near the eclipsed Sun showed them to be 
slightly out of their normal positions — out by 
exactly the amount Einstein had predicted by 
means of bis Theory’ of RELATiVTn' (q.v.). The 
facts \sxtc checked again in 1922. This is one 
of the observational proofs of the Thcor)- of 
Relativity, 

Ecursrs of Jupiter’s Moons. Jupiter has 
eleven jnoons (sa Pi-anets), and for tsvo reasons 
their eclipses arc of particular interest. Firstly, 
navigators can tell the time by tlicm at night, 
using the necessary' tables, and can thus use tlicm 
ns a rough mcam of finding longitude. ITic 
introduction of modern instruments makes these 
old methods no longer neecssar)’. Secondly, it 
uasbyolrscrvationson (heir times (hat a Danish 
Astronomer, Roemcr, w.is able, in 1675, to 
mc.xsure the speed of Liour (q.v.). It is vcr>’ 
interesting to watch. Jupiter’s moons, because 
their system is ver^' like a miniature solar sptem, 
except that the light come.s from the .Sun outside 
the system instead of from the central body itself. 
As a rc.sult of this we get both eclipses and 
{Kcuhations of Jupiter’s moons. These occur at 
trgnl.'ir intersMb — ajjparent irregularities in the 
times of tlicsc eclipses were shown by Roemcr to 
be due not to the irregular motion ofjupitcr's 
jafK-nrs, but to the finite speed of light and to the 
vaiying distance of (he E-irth from Jupiter. 

As-TRoNavTi', MoniRs-; AsTROxosrv, Htsror.y 
w; Six; Moos; Fi.wts. 

ECUADOR. Though one of the smallest of the 
bfuuh American states {at Map, p. .jis). 


Ecuador has within its boundaries tropical forest, 
mangrove swamps, rich fertile plains, poor 
steppe lands, and high mountain peaks. BcliincI 
the mangrove swamps and sandy beaches of its 
Pacific coast is a rich tropical plain, irrigated 
and drained by several meandering rivers. 
Guayaquil, the chief port and the largest city, 
is situated on the Guayas, the most important of 
these rivers, about 30 miles from Utc sea. Cocoa 
is Ecuador’s chief product, others being coffee, 
bananas, rice, cotton, and tobacco. Palms 
flourish on the sandy, salty soil near tlic sea, and 
from the fibre of one tjpe, the toquilla palm, the 
Indian women make the famous Ecuador 
‘Panama’ hats. 

The great western and eastern ranges of the 
Andes and llic mighty depression between them 
form a ver^* different region of Ecuador. The 
liighcst peak in the Western Range rises to a 
height of over 20,500 feet. The mountain 
Pichincha, 16,000 feet high, is renowned for its 
intense volcanic activity, while in the Eastern 
Range the mountain Cotopaxi, 19,400 feet high, 
is the highest active volcano in the world. In the 
high valleys between these mountains live most 
of the people of Ecuador, of whom there arc 
over tlircc millions. These xTiIlct-s arc so high 
that although they are practically on the 
Equator, they have a climate which is like 
pcqrctual spring. Their yellow and green fields, 
avenues of eucalyptus trees, and red-tiled towns 
arc very beautiful against die background of 
high-peaked snow-capped mountains. ’Phe 
Indians, ssTapped in brightly coloured ponchos^ or 
blankets, drive their llamas down from the 
countr)'-sidc to the markets, bringing ice from 
the mountains as tvcll as other country* produce. 
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A VILLAGE tv ECVAPOX 
Alter tan Ceographietl See ety 


Sheep and cattle rearing are important occupa World War American troops were stationed 

tions The ancient city of Quito, the capital of there for its protection 

Ecuador, is situated in one of these high Andean See abo South Aufxica 

valleys, at about 9 000 feet Originally an See also VoL I Ecuador Plorle op 

Indian city, Quito became a great centre of art 

and culture under Sparush rule EDINBURGH. The capital of Scotland is built 

The loiver Pacific slopes of the Andes arc on the southern shore of the estuary of the River 
heavily forested and in these forests grows tlie Forth, where a steep basalt ndge breaks the 

very important drug m a tropical country On chosen with an eye to defence rather than con 
the lower slopes great mahogany trees flourish vcnicnce, for the first building erected and on 
East of the Anda the land is mainly hot, wet, the highest point, was a castle This was the 
tropical forest part of the Amazon basin, which centre of Scottish Government until the Umon 
IS little explored and sparsely inhabited It is of the Crowns in 1603 

crossed by many rivers draining southwards to The deep valley surrounding the Castle Rock 
the Amazon (q v ), most of which are navigable was marshy The result was that the old town 
by small steamers of Edinburgh could grow only along the narrow' 

The Galapagos Islands about 600 miles out ndge top in the form of a single street of tall 
in the Pacific belong to Ecuador ’Galapagos steep roofed medieval houses — often tivelvc 

IS the Spamsh word for tortoises and these storeys high This street is the famous Royal 
islands were first known for the giant tortoises Mile, which has so many assoaations with 
found there and because they were the haunts Scottish history 

of pirates Now they have a population of some By the middle of the 18th century Scotland 
2,500 people and are important as being an out had emerged from along period of internal strife 
post of tl c Panama Canal During tlic Second and with prosperity came a desire to expand the 



riiv of Ixiinburph. In 1772 bridge’; were corn- 
pietrd acrov’s ibc marshy vallcjs to the north and 
soutli of the Royal Mile, connecting the tov.-n 
v.ith new building land. The New Town, 
pl.inned by Craig, Sibbald, Reid and Robert 
Adam (q.v. Voi. V), grew quickly in broad 
streets and squ.arcs uhosc classic order linc-ss is 
in rompicte contrast to the castle and rugged 
S', alls of the old town. Tiic marshy valley to the 
nortJi of the C.istle ridge was drained and laid 
out in gardens, wliich form one side of Princes 
Street, a street world-famous for its be.atity. On 
the other side arc I’dinhurgh’s principal shops. 

It w.as during this period of csp.insion that 
Iklinburgh built up her cultural reputation. In 
literature, jrhilosopby, painting, and archi- 
tecture, she produced such men as Sir Walter 
Sron, Allan Ramsay, Dugald Stewart, David 
Hume, R.icburn, and the brotliers Adam. The 
tr.adition of culture lives on to the present day 
.and, together \sith the, solid grandeur ofil.s site 
and buildings, makes Edinburgh a natural 
c.ipiial. 

The gosernrnent departments concerned with 
Scottish affairs and the supreme Court of Scot- 
land arc Iroiiscd in the city. The Palace of 
Ilolvtoodhouse is \ised by Uic Royal Family 
dttring tbelr visits to Edinburgh. Once every 
ac.ar the General Assembly of the Cliurch of 
Seotl.ind meets in Edinburgli. There arc a large 
number ofschools and colleges, and tiic Medical 
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School of tire Univrnity has a world-wdc 
reputation. 

Although Edinburgh has been eclipsed as an 
industriaf city by Glasgow (q.v.), it still has 
a number of wirlcd industries. The most 
important arc bretving, paper -making, book- 
printing and pitblishing, and the mamifarturc 
of rubber. A small but vit.il industry is ma]>- 
inaking. 

The iJort of Edinburgh is Leith, from wlictc 
trade is carried on with Baltic and European 
port.s. Many coastal trading-ships call there to 
load coal from the Midlothian coal-field, 
Newhaven and Alussclburgh, formerly fishing 
viilagc.s, but now suburbs of Edinburgh, arc 
engaged in the North Sea fishing industr>-. 

The population of Edinburgh and Leith is 
about .[bG.yoo. 

t'cc .ilw S(ini..\sr>. 

EGYPT. The home of one of the most ancient 
civili'/alions in the world — the land of the lower 
stretches of the River Nrlc — lies in the north-cast 
corner of Africa (see Map, p. 5), It is over four 
times the si/c of Great Britain; but, as most of 
it is desert or semi-desert, only about one 
twenty-fifth of its area is cultivated. The long, 
narrow, intensively cultivated and thickly popu- 
lated strip of the Nile valley is surrounded by 
desert. ^Vcstcrn Egypt is part of the Libyan 
Desert, and to the south lie the wastes of the 
Sudan (q.v.). To the cast is the Arabian Desert, 
continuing on the other side of the Red Sea in 
Arabia. To the north-cast, across the Sui:z 
C\NAL (q.v, Vol. IV) and the Gulf of Suez, lies 
the peninsula of Sinai, a desert land which rises 
to mounUinous ranges in the south. Its highest 
peak is Mt. Sinai, over 8,000 feet liigh, where, 
according to the Hebrew Story, jMoses rcccwcd 
the Ten Commandments from God. Apart from 
this mountain range, wliich continues down the 
cast coast of the Gulf of Suez and beyond, with 
occ.asional peaks rising over 6,000 feet, Eg>‘pt is 
remarkable lor its c-xtreme flatness. The sum- 
mer tcrnpcratuic is high, and there fa little 
rainfall. 

'I he desert and scmi-dc-scrt lands are on a 
gently sloping platc.iu fiom 600 to 1,800 feet in 
height, broken by .scattered single hills and 
occasional depressions (such as the salt-marsh 
depression of Qattara in the north-sscsl). In 
mmc regions the desert fa composed of shifting 
dune? of loose s.ind, and in others ofpcbbles and 
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bare earth Owing to lack of water cultivition anaent Egyptians relied upon the >early flood 
IS restricted to the few oases These depend on mg of the river to provide water and to enrich 
underground water supplies for the growing of the soil by natural fertilizer in the form of 
date-palms— dates being the staple diet of the silt Now the water of the Nile is controlled 
inhabitants A few oases arc large enough by dams the best known of which is that at 
to support permanent towns such as Siwa on Aswan iVater is stored in these during the 
the borders of Libya and to allow for the cut flood season and is let out during the dry 
tivation of a variety of crops but the majonty pcnods From the mcr the water i< led by 
are small and make settlements for the modern canals which split up into hundreds of 
wandering Bedouin (q v Vol 1 } the people small irrigation ditches All along the river 
of the desert The camels of the Bedouin can hoivevcr the peasants can still be seen drawing 
find enough food by wandering from place to up water from the nvcr as they have done 
place in search of coarse pasture and scrub {see for centuries by primitive native pumps called 
Deserts) Shedufs 

The wealth and prosperity of Egypt depend Thousands of Egyptians rely for their living 
almost entirely andhavedependedforthousands on the cotton crop Although Egypt is not the 
ofyeais ontheNnx(qv) Itspalm Imcdbanks largest cotton exporting country in the world 
are bordered by a belt offields intensively worked it produces the finest cotton Most of it is grown 
by the peasants The cultivated region vanes m on the fan shaped fertile Nile delta which has 
depth between a few hundred yards and as much been built up dunng centuries by silt brought 
as 10 miles Crops include wheat barley mairc down by the river m flood Everything possible 
rice lentils beans and clover Cotton tndigo is being done to increase the amount of water 
sugar cane, and tobacco ate also grown The available for irrigation for the cotton cannot be 




rrrowf! Vr'lihoul it. and the time may come wlicn 
a!] the Niki w.-itcrs v.ill he used up Ijcforc they 
reach die Mediterranean. 

Caiuo (q.v.), the capital of Eg\'pt, is at die 
head of the delta, and is a large cosmopolitan 
commercial city of some e.tno.ooo people. 
.Mexandria, the chief port, and for long an 
important base of the British Mediterranean 
fleet, .stands at the mouth of one of the western 
hrandtej; of the Nile. Port S.oid is the port for the 
Suez Canal, which runs just over too miles to 
.Suez at the head of the Gulf of Suez. The canal, 
although in l-igyptian territory', is not in Egyqj- 
ti.nn control, but is controlled by the Suez Canal 
Company. Up the river stands the lovely town 
of Luxor, witli the ruins of the magnificent 
KanjaP temple of the ancient Egyptians nearby. 

Sec also Vol. I: EovrriAfi CiviuzatioN'; Egyptians; 
.•yR.Mts. 

EIRE, see lRr.i.AND. 

ELECTRICITY IN NATURE. Tiic wore! 
electricity is derived from tlic Greek eleklron, 
meaning amber, and it is strange to think that 
for many centuries not much more was known 
about electricity tlian that if amber svas rubbed, 
it attracted to itself bits of paper or other light 
objects. To-day almost all we understand with 
any certainty about the real nature of the tiny 
p.ij tides making up tlie atoms of wiiich every 
fonn of matter in the entire universe is composed, 
is that tlicy arc charged with electricity and may, 
indeed, consist of electricity (see Matixr). 
rurthennorc, all forms of action in the universe, 
other than those of matter acting upon matter, 
are due to R.auiation' (q.v.), whicli, again, is 
puifly clcctro-magnclic in character. No move- 
ment can take place without some disturbance of 
electric b.tlancc: all chemical actions, the ner- 
vous impulses in our bodies, even the thoughts 
in our lirains, arc accompanied by electrical 
dianges. Electricity, thcti, is cvcrytvhcrc 
throughout c.xi<tcncc, and m.ay itself constitute 
all matter and energy. Mere, however, we shall 
go no farther than to describe some of its more 
obvious manifestations in the natural world. 

If a iJtece of amber is rubbed with fi.annd, the 
fiiction nrcxluccs two kinds of dccfricity. Wo 
know there must be, two kinds, because they 
iK-lsave ifi dilicrent ways: two pieces of amber, 
so clrctiifird, repel each other, .and so do two 
piece's of fiannd; but a piece of amber ajtd a 
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piece of flannel attract each other and try to 
stick together. Tiic same thing happens if glass 
is rubbed with silk. But if we now bring these 
near the atnbcr and flannel, we find that glass 
attracts amber and repels flannel, but that silk 
doc.s just the opposite, repelling amber and 
.attracting flannel. It seems, then, that there is 
one kind of electricity in amber and silk, and 
another kind in gla.ss and flannel. The firet kind 
is called ‘negative’, the second ‘positive’; and we 
say of them that similar charges repel, but dis- 
similar cbargc.s attract each other. 

One of the main reasons why the c.\istcncc of 
electricity in nature went unrecognized for so 
long was because electrical ebargas can generally 
leak away through a ‘conductor’ of some sort, 
and dbnppcar unnoticed. The earth’s .surface, 
for instance, is a conductor; so is water or water- 
vapour (but not ice); so, too, arc metals and 
many other substances. But as amber, glass, 
silk, and flannel arc ‘non-conductors’, if an 
electric charge is produced in them, it camiot 
c.asily escape to cartii — and so we have a good 
chance of noticing its presence. Dr>' air is a non- 
conductor, except in so far as it may have been 
ionized (as by Cosmic Rays (q.v.) for instance) ; 
but in our own climate the air is Itardly ever dry 
enough to make it entirely non-conducting. 

The explanation of how a body becomes 
electrified depends on a knowledge of the Atom 
(q.v.). Each atom has a number of electrons 
moving round a nucleus. The electrons arc nega- 
tive in charge (i.c. similar in charge to that car- 
ried by a rubbed piece of amber or silk), and the 
nucleus is positive, the size of the charges 
balancing perfectly. If energy' is applied in such 
a way that one or more of the electrons is re- 
moved, the nuclc.ar charge is no longer balanced 
by the electrons: Uicrc is an excess of positive 
charge over negative; so the atom is positively 
charged. If, however, the energy' supplies c-xtra 
electrons, tlicn there is an excess of negative over 
positive, and the atom is negatively charged. 
The process of electrification is therefore one of 
creating electronic unbalance, and the force 
resulting from it acts towards correcting the 
unbalance. Electrically charged atoms or 
groups of atoms arc called *ioas’, the procc.ss of 
ilicir formation being known as ‘ionization’. 

Just as a magnet is surrounded by a field of 
force, or ‘magneuc field’, within which it exer- 
cises its attraction, so there exists in the ncigh- 
bourJiood of a body carrying an electric charge 
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a similar field of force called an ‘electnc field’ 
If a body made of some conducting material »s 
brought mto this field, so long as it is 'insulated’ 
(i c separated from the earth by a non- 
conducting substance), it will itself receive an 
electnc charge by ivhat is known as ‘mductioit’ 
Tig I (i) shows the effect ofbnngingsuchabod>, 
B, near a positively charged body, A The fieJd 
of force of a upsets the atoms of b so that clcctnc 
unbalance is created, some atoms bang nega- 
tively charged and an equal number p(»itnel> 
charged The fact that B is a conductor means 
that electrons arc free to irove across it, and (by 


the rule that dissimilar charges attract, vshile 
similar charges repel) they do this in the way 
showm If the charge on a were negative, the 
eficct on B would be reversed One of the fa- 
vounte expenments made by early mvestigators 
into clectncity vm the building up of such a big 
charge in b that when it w’as finally ‘earthed’ an 
dectnc spark would result This they could do 
by the following process First of all, the posiUv e 
d^rge on B w as earthed Fig i (u)) while the 
n^ative charge remained, held by the attraction 
of a’s posiuvc chaigc a was then removed, 
causing the negative charge (i e the excess 
electrons) to spread over b (Fig i (m)) This 
operation could be repeated many times (for the 
charge on a is not reduced, except by stray 
losses) until the induced charge on b was a Urge 
as required The smulanty between bghtning 
and an electnc spark produced in this \\a\ was 
noticed early m the i8th century, and n 175s 
Benjamin FranUm proved beyond doubt that 
lightning was due to clectncity, by flymj. a kite 
m a thunder storm. As the ram wetted string 
made a conductor, he produced a spark a d also 
felt a slight electnc shock. 

There is suU some uncertainty as to precisely 
how the electnc charges m a thunder-storm are 
built up Three processes taking place in a 
thunder cloud arc known to be capable of 
causing electnficatjon fnction between the ice 
particles found at the heights to whicli the upper 
parts of such clouds reach, the breaking up of 
laige raindrops by fierce vnnd currents and the 
prcsenceof ions in the atmosphere Bufallthree 
together arc not considered suffiaent explana 
tion lor tbe immense charges built up in a vnolent 
thuudcT-stonu — which may well hav- sc-;aal 
tunes the generating capacity of the world’s 
largest power station Still less do they explain 
the fact that the drops of ram in even a light 
shower, when there is no thunder about, are 
invariably found to be positively charged In a 
Thunder storm (q v ) the failing ram is sirtu- 
larly charged, the cloud particles, espeaally in 
the upper part of the cloud, are usually, but not 
always, negative, and the Rash itself almost 
always starts out from a positive to a negative 
region Even when there is no actual flash, the 
high potential charges in the air may induce 
opposite charges in a tall earthed conductor, and 
if this has points on it, the electricity may dis- 
chat^ into the air so violently that light is seen 
in the form of a bluish glow spreading from the 






Tins piicnomcnon used to be cnllcd *S{. 
lUmo's I'irc’, and, seen at the mastheads and ti\c 
ends of spars, has been familiar to sailors for 
hnndreds of years, ^^ountainccrs on top of a 
his^h peal: have occasionally been terrified by 
a similar occurrence, when they have noticed a 
ejow rontsd tlic steel heads of their ice-axes, 
accompanied, so it is said, by a peculiar high 
nnging note. 

Another spcctactilar display of electricity in 
the tiaturnl world—thougli it is seen only rarely 
.ns far south as the Britisii Isles — is the Aurora 
15oru;AT,T.s {q.v.), or its southern countcrjnart the 
aurora australis. Tiic occasions when tliis 
plienotnenon is visible in regions far from the 
poles, such as tire Uritish Isles, arc alwa\-s periods 
of intense .sttn-spot activity (s<r/r Su\’). 'I'hts sug- 
gests an elcclro-magnciic cause for the aurora. 
'Ilic principle appears to be similar to Uiat 
cmjdoycd in gaseous discharge tubes — famili.ar 
to us in the form of 'neon-lights’ outside .shops 
and cinemas — in which the passage of an electric 
charge (tliat i.s, of a .stream of clcctron.s) causes 
tlic enclosed g.ns to glow. In fact, with suitable 
tubc.s, n ver)’ good imitation ofauroral light can 
be given. 

It is known tlint wlicn sun-spots arc active, 
dcctricnlly charged particles arc thrown clear of 
the sun’s gravitation:tl pull by the incrca.sed 
light-pressure cau-sed by the gigantic cniptions 
on it-s- .surface. Analysis of tlic spectrum of tlic 
.aurora (see Coi-OUR) shoe's that its light is due 
mainly to nitrogen and oxygen, tlic two elements 
of which air is composed: and so it seems reason- 
able to assume that tlicsc gases arc made to glow 
hy a stream of particles reaching the earth’s 
outer atmosphere from tlic sun. The height from 
the earth’s surface to the underside of the auroral 
arch varies between 50 and 200 miles; the entire 
phenomenon must tJicrcforc cover an cnoiTnovis 
expaase of tlic atmo.sphcrc. 

ELECTRON’, w Atom. 

ELEMENT, see Maittr, 

EMERALD. 'Iliis h:rs been for .'omc time tlic 
most costly of all gem stones. It is tlic hcntitiful 
tneesi wiricty of beryl, a silicate of aluminium 
and beiylhum. Aiyr.sMAiustCq.v.L, golden ben-J, 
and the pink motganitc arc aUo varieties of 
beryl. 

One re.'i'On for the co.qlinrs'^ of emerald is that 
it ic very brittle, so tb.at ciystais immarred hy 
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cmcLs arc ejccccdingly rare. P.alc stones arc less 
valuable than those that arc deep velvet green 
or grass green. Emeralds have the property, 
rare in green stones, of retaining their colour in 
artificial light. 

The emeralds known to early peoples came 
from mines in Egypb mountains that arc 

parallel to the Red Sea. These mines svcrc 
reopened about a ccntuiy ago, but have pro- 
duced only poor stones. There arc mines in the 
Ural Mountains in the U.S.S.R., and in New 
South \Valcs in Australia; but the finest stones 
come from Colombia in South America. There 
the mines arc open-east and arc situated at vety’ 
high altitudes in the midst of tropical jungle. 
Mining is done by Indian labour. 

77ic largest single crystal of cmcralci known 
is hexagonal and about 2 inches both in diameter 
and in length. It has very’ many Haws, 

See also Colour Plate opposite p. sCG. 

See also Vol. XltjF.wr.t.tCRV. 

ENGLAND, i. Geological Hlstorv. The 
Islands of Great Britain, lying off the north-west 
of tlic European continent, arc surrounded by’ 
sens whicli arc nowlicrc very deep, Tlic islands 
arc, in fact, liighlnnds rising out of a great 
drowned ‘plain’ svhich is part of tlic continent. 
The real boundary’ of tlic continent lies west of 
Ireland and Iceland, wlicrc the sea suddenly 
plunges to a much greater depth. In past ages 
this ‘plain’ was not below sca-Ics'cl, and men 
and animals could pass on dry land from France 
to England, from England to Ireland in the 
west and to Scandinavia in the cast. 

The dates when the islands became sepa- 
rated from the mainland can be calculated to 
some extent from the types of animal and plant 
life found, and especially from the remains of 
extinct species. Ireland, for instance, is very 
poor in variety of wild animals, and must have 
split off from Britain before many well-known 
species had come into c.\istcncc. Britain is much 
poorer than the Continent — it has only forty 
species of mammals compared with ninety in 
Germany and sixty in Scandinavia. On the 
other hand, boric.s and teeth of land animals such 
as mammoths, reindeer, and bears have been 
dredged up from the Dogger Bank, showing that, 
at some period after the Ice Age, what is no’.v 
the Nortii Sea must have been dry land. 
Remains of elephants found in Britain (animal' 
wliich could only has'c got here by' land) prove 
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that the English Channel must have been 
formed after these beasts had reached the 
continent — a time ^vhich is hnowm to be later 
than the appearance of man himself So the 
first people to inhabit Britain were able to 
migrate here on foot, a very long time before 
man knew how to make boats. 

a. General CfiARAcrnRisTics. Of the four 
countries which make up the British Isles 
England is the largest. It is roughly triangular 
s.Vi'Npe, i^S) for 

miles along the base from Kent to Land’s End, 
and at its longest about 430 miles from the Scot* 
tish border to the English Channel No part of 
England is more than 100 miles from the sea, 
and in consequence her history and fortunes 
have alwap been closely concerned rvith the sea. 

The highest lands lie to the west. The Atlantic 
Ocean is continually beating on the rocky and 
broken west coast of England, Wales, and Scot- 
land, and very gradually rvearing it away. On 
the low and sandy east coast sand and shingle 
arc being deposited by the North Sea, and 
during the centuries much land has been 
reclaimed. Far up long inlets, such as the 
Thames and Severn estuaries, great ports, like 
London and Bristol (qq.v.), have grown up. 


well protected from the violence of the sea On 
the south coast the chalk hills of southern Eng- 
land end in white cliffs facing the English 
Channel. The cliffs of Dover, the Seven Sisters, 
and Beachy Head can be seen gleaming white 
many miles out at sea. 

The sea has been important in the history of 
England, not only as a protection against the 
attacks of outside peoples, but also as a valuable 
source of food-supply. FisinNO (q v. Vol. VI) 
Vvjs tiNTOp WTv 

espcdally in the east, where he the great fishing 
ports of Grimsby, Hull, and Yarmouth. The sea 
also has a considerable effect on England’s 
climate. For more than half the dap of the y ear, 
south and west winds bnng air ^vhich has crossed 
many miles of water. In ^vinte^ these ^vinds are 
comparatively w'rirm, since the sea is warmer 
than the land; in summer, when the land is 
warmed by the sun, the sea-winds are cool. 
England, therefore, has a much more temperate 
climate than the great inland countries, such as 
Poland and the U.S S R. The ^\'inds also bring 
rain throughout the year. The effects of the 
south-west grinds are reduced by their passage 
over the land to the east of England; and so the 
average wnter temperature in Norfolk is about 
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6* colder than in Cornwall, and the average 
Nearly rainfall diop<; fiom Oo to too inches in the 
west to about 30 inches in the cast. 

The geological structure of Britain e.xhibits a 
number ofdificrcnt t^pcs of rock, the main ones 
being gianite and sandstone, limestone, and 
uinlk. 'Hie rocks form tlic uplands, while tlic 
vallcNN between them arc filled sometimes Nsath 
sandy .'oil and sometimes with clay. The great 
waricty in English scenery is due to the fact that 
different types of rock come to the surface in 
different regions within a relatively .small area, 
each producing a different land formation and 
N egetation and, consequently, a different tj'pc of 
.agi icultiirc. The chalk doNvnlands and the sand- 
stone countn’ of the 'Weald in south England 
produce ch.aracteristic and quite different 
scenm’ and crops within a small area. The 
iwU of the Carboniferous Age (s<v Enrth, 
Hi-rronv or. Chart) supply the co.al and iron 
1‘^ds Nvhich are among England’s greatest riches. 

of the oldest rocks in England, which have 
trained the wcaring-away process ofwcadicr.arc 
r.''Uud in Devon. Conns-all, and Cumberland, 

3. N'emnn r.n- Engl-wo. In the I.,ake District 
sNfther.urth-wcst. nigged granite hiih, with pe.iks 
’'uch .IS ScafcH and Skiddaw, over 3,000 feet 


high, overshadow the valleys in whicli lie the 
great lakes of Windcnncrc, DenNcnlwatcr, and 
others. These lake-filled valley’s radiate from 
the central mass of mountains, like the spokes of 
a wheel, 'flic Lake District is a favourite holiday 
resort, especially for Uic congested industrial 
cldcs of Lancashire to the south. 

The counties of Northumberland, Durham, 
Lancashire, and Yorkshire arc dominated by the 
Pennine uplands, which arc formed of hard lime- 
stone and sandstone (millstone grit). The up- 
l.ands arc covered with moorland, but here and 
there the bare rock comes to the surface in 
fant.Tstic shapes, called ‘scars’. In the limestone 
country’ there arc underground Cavhs (q.N".} and 
pot-liolcs. On either side of the Pcnnincs die 
plains of Yorkshire and Lancashire stretch to the 
sea. Swift rivers flow down from the hills in 
steep-sided Valles’S called ‘dales’. 'Pliesc rivers 
used to provide water-power to i-un small 
woollen mills; and so villages grew up. wliosc 
people were engaged in w.-ishing. dyeing, spin- 
ning. and wc.aving the wool from the moorland 
sheep. During and since the Industrial Revolu- 
tion. the scams of coal and iron underlying the 
footJiills of the Pcnnincs have been worked, and 
steam-power has taken the place of water-power. 


riXGLAXD 


150 





Large ugly toMi-ns grew up ca ihe ate of the dale 
tillages, and the countn-ade became shrouded 
with smoke and scarred \Mth coal and iron 
workings. The s^-ool industry of Yorkshire, 
centred In tmvns such as LeevL, Bradford, and 
Huddersfield, dc^Teloped so much that raw wool 
r.owhastobeimportedfromclsesNhere. Theiron* 
ore goes to the great steel, heavr machinerv, and 
shipbuilding industries of Xo»Tastlc, Sunder- 
land, and hGddlesbrongh at the mouths of the 
Ri\'eis T\-nc and Tees. In Lancashire, the cot- 
ton industry, ce n tred in hLy^CKEsrxs, manu- 
iactmes the rsw cotton brought o ve r to the port 
of LrtXBPOOL (qq v.) from America, Eg\pt, and 
India. 

4. hlmi-XXDs. South ofthePemines lie oth'T 
industrial areas:, the ‘Potteries’ and the ‘Black 
Countri-*, both of which are based on the coal- 
fields of Staffordshire, Derbyshire, Lcicestcjshirc. 
and \Vanrickshire. In the Potteries ehinfi is 
manufactured, and the tmous Etruria works 
founded b)*JosiahWcdg\\'ood in theiStb century 
are situated there. Metal goods, vars-ing from 


mofor-cars ard railimv engines to pua a-nd but- 
tons, are manufactured ia the Hlack Counti>’’ 
The chief Midlands cit}’ is BtRsnsciLVit q \ ' 
The Mi dlan d plain has rich reddsh soil, 
whidi makes esccllcat farming land, espe- 
rrall v for dairy-&rmiag. The is drazned 

to the north-east by the Rivers Trent and 
Humber, and to the trest b\ the Dee and Severn. 
The tmvns ha\o det'cloped from small market- 
towns jcrving the needs of the surrounding 
country -side, and manv of them have fine old 
bialdings of warm red sandstone — a pleasant 
contrast to the grej- squalid factories of some of 
the northern to\*iis. The grand cathedrals of 
Chester, \Vorcmter, Hereford, Lincoln, Lich- 
fidd, and others show that these districts i\-cre 
rich and prosperous ia medieval times. In the 
east many of the villages and small tcnvns have 
magnificent isth-ccntuiy churches which seem 
ahsurdlj large for the present small population. 
These are sometiraes call ed the Svool churches', 
because they were built when the wool trade was 
very Eourishing At this tune, too, many 



nctni^h and Dutch -weavers came over to teach 
tiic jinpllsh their craft— so many, in fact, that 
tlic south-east part of Lincolnshire was, and still 
is, called Holland. 

In Norfolk, Snfl'olk, and Cambridgeshire a flat 
and monotonous land, the Fen country, is 
drained by sluggish rivers, such as die Ouse, and 
criss-crc/swd by drainage ditches. In old days 
jmieh of this land was frequently under water, 
.and ])eoj)lc used to go about on stilts. No\s- the 
lirii black soil has been reclaimed from sea or 
river, and produces e.'ccellcnt crops of cereals 
and roots. But even now the country is subject 
to clcv.xstaling floods, and tlic ancient town of 
bly has been known to be .so much under water 
that people have gone about tlic streets in boats. 

5. South EsGt.AND. To the soutii of the 
midlands run the limestone (Oolite) Cotswokl 
Hills and Nortliampton Uplands, and then the 
chalk and flint ridges of the IVhite Hoi-se Hills 
or Berkshire Downs, the Chiltcrns, and the 
Uplands of Ea.st Anglia. Along the south of 
England run .stretches of clinlk downland, the 
North and South Downs of Kent and Sussc.n, 
and the Wiltshire and Hampshire Downs. 
Between these liighlands lie lowlands, generally 
either of hc.avy rich clay, such as tlic Oxford 
valley or the London Basin (in which more than 
a quarter of England’.s population is concen- 
trated), or of poorer sandy soil, such ns miicli 
of the pine-wood districts of Surrey. From the 
c,ast coast tlic long cstuarv' of the Tuamf^s runs 
up to the great port of London' (qq.v.). 

'I'o the south-west lie Salisbury’ Plain, and the 
rich Hampsiiirc Basin. In this part of England 
arc found .some of the oldest British settlements, 
and traces of prehistoric monuments, such as 
STONuitENor. and AvunuRv (qq.v. Vol. I), or 
niagnificent Eakthwouks (q.v. Vol. 1) such as 
Maiden f’.astlc in Doi-sct. Hie beautiful old 
city of WiNCur-STTR (q.v.) was tlic capital of 
the Sa.xon kingdom of Wessex. Beyond lies 
the pctiinsula of Devon and Cornwall. Here 
ancient rocks make a low plateau, rising to the 
high niootlands of I-Ainoor and D.vrtmoor, In 
places the rock sliows .above the moorland soli 
in pe.aks called ‘tors’. Deposits of copper, lead, 
and silver ore are mined on a sm.al! sc,alc, and 
chin.a-cl.ay is abo found. I’fie co.asts .arc rugged 
and rock)’ and provide many gooil fisliing 
harbours, as well as tlie. excellent h.arbour of 
Plynioutii, svhich lias been one of the most 
importatu b.ascs for tlic Briti'li n.asy .<ince ilic 
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days of Queen Elizabeth. The climate is so mild 
that in slicltcrcd places scmi-tropic,al plants will 
grown 

During tlic hast 150 years Engl.and has 
changed from an agricultural to an industrial 
couniiy’. Now, of her forty-one million people, 
only about one in five gets liis living by agri- 
culture, and four-fifths live in towns— a large 
proportion of them either in the industrial north 
or in Greater London and its satellite low’iis. 
Her geographical position, her wc.alth in 
minerals, and the energy of her people, all con- 
tributed to giving England the leadership in 
trade and commerce in the iqtb century. In the 
20th centnr}' her position is challenged by otlicr 
countries, in the New as well as tlic Old World, 
who have developed their own industrial 
resources. 

See .-ibo Iur.t.A.ND; ScorLANn; Waixs; Groioov (Fir..). 

See also \-'ot. I : liiunni Pcort-rs. 

EQUATOR, see Earth. 

EQUINOX, w Astronomy, Modern, Section 

ERITREA. This north-cast African countiy, 
about half the size of Great Britain, stretches for 
some 670 miles along tlic south-west shore of 
the Red Sf.a (q.v,), (see Map, p. 5), Valuable 
pcarl-fi.shcrics .arc worked from its coast and 
the adjacent islets. The coastal low’land has a 
tropiciil climate with suflicient rain to allow 
cultivation. In the souUi, Italian settlers have 
irrigated the land, so that better crops of fl.xx, 
tobacco, cotton, and cereals are produced. 
Inland, steep slopes lead up to tlic Abyssinian 
plateau in the north, and to lower plateau 
countiy in the soutli, w’hcrc, in a cooler climate, 
a mainly nomadic population raise sheep, cattle, 
and camels. 

Asmara, the capital and largest city, situated 
on tlic northern plateau, is .an important trading 
centre. There arc gold-mines near by, Massawa, 
the principal port, serves not only Eritrea but 
also .‘\itYS.siNrA (q.Y.). 

EROSION, see Denudation, Section 2; Son. 
Erosion. 

ESTONIA, Tlic Sov’iet Socialist Republic of 
Estonia lies south of the Gulf of Finland on tlie 
shores of tlic Baltic Sea (set -Map, p. 160}. Its 
area of iB.noo square miles holds .a population 
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ETHIOPIA, set Abvssinia. 



TALU2W, tSIOKIA 

One of ihe medieval gatee of the city 
£^<4 


of over one million. Tliere are tv%o large and 
several small islands off the mainland It tvas nn 
independent republic from tgso ull 1940. 

In the north there is a low limestone platei^u, 
partly tvooded, on which the main crop k 
potatoes The plains of the soutii have poor so>I», 
so that pasture and fodder crops for dairy cattle 
arc more important than the flax, rye, barjey, 
and oats which arc also grown. 

There are oil-shale deposits in the plateJtn. 
Electricity is generated by water-power from the 
River Narva, which flows from Lake Peipus at 
the eastern edge of Estonia to the Gulf of Fm- 
land. Narva, on a hill overlooking thenver, and 
BahlsU manufacture textiles and export timber- 
The capital is Tallinn (or Rcval), at fhe 
entrance to the Gulf of Finland. It can he 
kept open all the year round, and is, in conse- 
quence, an important U.S S R. port. Its high 
houses with their steep-pitched roofs, its lowtfss, 
churches, and guild-halls, recall the days when 
It was an important town of the HANSEA'nc 
League (q v. Vol VII). 

See also USSR 

See also Vol I Estonl^ns 


ETNA. The great lava and ash cone of the 
\olcano of Etna touers high over the island of 
SiCiLY (q.v.), rising majestically from a narrerw 
coastal plain on the cast of the island to about 
10,740 feet. The volcano is surrounded by 
several hundred subsidiary cones, and on the 
eastern side there is a great chasm, called the 
Valle del Dove, 3 miles long, 2 miles wide, and 
about 4,000 feet deep It is from the Valle del 
Bovc or from one of the subsidiary cones that 
there is the greatest danger of eruption. From 
the summit crater steam is ejected at frequent 
intervals, and during eruptions lava pours forth 
Ash is showered out less frcopcntlY., thougji in 
1940 there w as a severe ash eruption The u hole 
volcano has a circumference of nearly too miles 
at Its base. 

Etna has a very long history. The earliest 
recorded eruption Is believed to be as long ago 
as 1500 B c. Since then, at frequent intervals, it 
has poured forth destruction on the country 
around. The last serious eruption tvas in 1928, 
when whole villages were destro>cd by slow* 
moving floods ofmolten lava. IVhen an eruption 
is over, however, tlie villagers begin to creep 
back again, lured by the richness of the fertile 
lava soil, well watered from springs fed by ram 
and melting snow, until the lower slopes of the 
volcano are as densely peopled as ever. 

The lava streams vary in composition some 
weather rapidly into extremely fertile soil; others 
remain barren and rocky, stretching out in 
longues down the mountain-side among forests, 
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vineyards, niid n f^cai variety of cultivation, 
‘llir iunimil of Ktiw, ftorn about p,200 feet 
iip'.'.ard', if '-notv-rovered for jniieh of the year. 
I’nun tisi’; line tiown to about G.<>oo feet the 
'lope*; are covercfl with ihoniy bru'ihwood and 
flowcrins;; jhnibt. Then comes an area of what 
tred to be mixed forest, but is now mainly 
br.ickcn and scrub. On the lower slopes the land 
inlctisivcly cu!ti%-atcd, sometimes terraced, 
often sviih dry stone walls of lava blocks. Tlicrc 
are vineyards and orange and lemon groves, and 
on the north and west .slopes, olive groves and 
fields of grain. 

S'-r al'i> Vo! fSV.'OiJi. 

EUPHRATES RIVER, tee Tn.sij. 

EUROPE. Tiu' continent of Europe is hounded 
liy sea to the north, we„st, and south. On the ca.st 
the Ural Mountains and the Caspian .Sea form 
the ii.ulitlonal boundars' between Europe and 
Asl.i. n>ui Europe includes the old ‘Russi.a’, 
the historical <TrUrc of the U.S.S.R., but docs 
not include the v.ast stretches of Asiatic Russia. 
It is much less compact in shape titan the oilier 
csinlinents and has a ver^* long coastline. With 
an area of 3,750,000 square milc.s, and about 
500 million inli.abitanis, it is the nc.\t most 
densely pojmlated contitient .after A.sia, Europe 
h.as changed it.s .shape considerably during tltc 
cotin^e of ii.s histon,'. Until shortly after the lee 
Am, (q.v.) it must have been possible to cross 
drvshod fioni I'rancc to Dritain overtire English 
Channel and from Britain to Scandinavia over 
she North .Sea, Indeed, tJtcrc is some geological 
evidence that there w.as once a range of moun- 
t.aiir running across the north Atlanuc to Nortli 
America, of \shich Ireland, the highlands of 
Scotland, the north Atlantic Islands, and 
Scandin.avi.i arc perhaps the remains (m Earth, 
lli'TOKY or). Ii ]s .also possible tliat at one time 
the Mcditcrr.uican Sea w.as dry- land, broken up 
witli lakes and rnnrshes, and that early Uqjcs of 
atiim.tb m.ay h.tvc passed from .Africa to liuropc. 

Eurctpe is a continent favoured by nature. It 
has w.srm v. inters for its latitude, a high pro- 
partiun of l.tnd suit.abic for agriculture, .and no 
vre.U w.aste areas of desert. It Is rich in mineral 
s-.ral'.h, rspedaily in co.al .and iron, and it has 
Sesv Treat natural b.tiricrs, to tiiat ideas and 
prv-plef h.ave mingled ft rely. Europe hxs been 
■'■i-.r t<r the grc.'.t centres of world cisalizations. 
J.Lans* cf its people Isavc been seafarers, and 


from its shores c.xplorcrs have ventured forth in 
all directions, eventually to discover the whole 
world. Consequently Eurojtt; has been for many 
centuries the centre of culture and trade for 
much of the world. 

The structure of Europe, the arrangement of 
its mountains and lowiand.s, is vety* complc,x. In 
the north-ss'cst, high mountains of old h.ard rock 
occupy most of the Scandinavian peninsula, 
north-we.st Brit.ain, north-west Ireland, ^V.alcs, 
and Brittany. Much of this area is covered by 
barren rocks and moorland. TIic sballow North 
Sea and Baltic Sea separate Scandinavia from 
the great European plain which stretches across 
Finland and Russia to the Black Sea, and 
includes Poland, Denmark, and northern Ger- 
many, Holland, Belgium, and much of France, 
and soiith-c.ast England. Here and there it is 
broken up by low rolling hills and occasional 
marsh and moorland. The greater part of this 
plain is agricultunal land, and some of it is the 
most fertile land in Europe. 

The rest of Europe is hilly or mountainous, 
except for tavo plains, the triangular-shaped 
plain of the River Po in north Italy, and the 
bro.ad, flat plain of the middle Danube. South 
of the great European plain arc the mountain 
blocks of central and south-c.ast France and 
south Germany. To Uic south of these again are 
the ranges of the P>Tencc.s, the great cum'ng 
chains of the .Alps and the Carpathians, the long 
backbone of the Apennines in Italy, and the 
p.araJfcl r.angcs of the Balkan Mountains. How- 
ever, these mountain barriers arc so cut by river 
vallcp and gaps, that no part of Europe is com- 
pletely isolated. Mountains arc the background 
of almost every* Mediterranean landscape, and 
small coastal plains drained by short, swift rivers 
arc i\ pical of all Mcditcrranc.an countries. 

Tlrcrc arc three main cl)in.atic regions in 
Europe, each with its own natural vegetation 
and agriculture. Europe north-west of the River 
Elbe in Germany has rain at all seasons of the 
year: the natural vegetation is deciduous wood- 
land, and racadowland suitable for cattle and 
sheep-farming; in many parts cereals and root- 
crops arc also grown, and orchards of apples, 
plums, and pears h.avc taken the place of some 
of the ^yoodIand. Eastern Europe has much 
colder winters and hotter .cummers than western 
Europe — in nortlicm Russia the rivers .arc 
froren in winter and the ground is snow-covered 
for scs’cral rnonUis. Coniferous forests cover 
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much f>r t)iC northern p.'srt, and a£;rictilturc is 
c.-itrifd on only in srnnIJ ricariiii’s, Soutli of the 
forms arc the grassy plains (called steppes) 
which rcmiiime south arnrss the basins of the 
Dtiicfjer. the Don, nml the Volga. Tiic.c steppes 
have lich .sot!, and nrc now one of the most 
important grain districts in Europe. Meditex- 
ranean Europe generally has mild, wet wintcre 
and hot, drs- .summers: many of tlic trees arc 
evcrgrecjts, and there arc few forests, except on 
the mouniain*sides; olives, oranges, and 

lemons arc characteristic of the area; grain is 
grown, but on the whole it is too dr\’ for daiia- 
farming. 

nic rich coal and iron deposits of Great 
Britain, France, Iklgium, Germany, Czecho- 
slovakia, and RiLssia have become very im- 
portant in the last 150 years, and have led to tlic 
growth of densely populated industrial districts. 
But ,a very large proportion of Europeans arc 
still country dwellers, making tlicir living on the 
land. In .surli parts the old tow'ns arc centres for 
the surrounding country, the common unit being 
the small ngriciiltural vill.age 

This volume includes separate descriptive 
articles on all the countries of Europe, as well 
as the main towns, rivers, and mountains; and 
in X^dutrie I nrc given articles on all the 
dilTcrcnt peoples. 

E\TEREST. The highest mountain in the world, 
Mount Everest, is a peak of the eastern Hima- 
t..AYAS (tj.v.) and lie's on the border of Tibet and 
Kep.ll. Its position and a height (since snper- 
sedrdl nf 2(),o02 feet were calrui.itcd in 1849 and 
iflyu from nntnerons careful obscnatioiis Iry 
in<.(n!ments set up by members of tlic sun ey of 
Iticiin more than a hundred miles away. 

As a result of calmkitions made in 1954. the 
Iseight of Evr-rest i< recognized a,s 29.028 feet. 
'J he pr.rk was named by .Sir Andrew Waugh. 
Sni veyor-General of India, aficT his great pre- 
drt'mor. Sir George Everest. 

Since the closing years of the Joih century 
Brimh climbers (to whom is due the dcvclop- 
ntent of Mount A imiF.niNc. (q.v, Vol. IX) as a 
sport) have had the ambition to conquer Everest 
and fund on the highest part of tlie globe. 

Xothing w.is known of the immediate nergh- 
Eaurhood of Everest or of the conditions likely 
to be met on the mountain ibdf. A Hindu ex- 
plorer. Hari Ram. had p.Tssed comilcs to thewest 
of it in tSOj, and Cobrsd Ryder of the India 


Sun-cy svas within 50 miles of it, to the nortli, 
in 1902. It was suspected that any attempt to 
climb up the southern face would meet in- 
superable mountaineering diflicultics, and that 
the attempt v.-onld have to be made from the 
north: beyond this, almost everything awaited 
exploration. Before the physical odds could be 
tackled or even estimated, permission to make 
an c.xpcdition had to be won from the rulers of 
Tibet or Nepal. At first both were suspicions 
of the enterprise, and refused; but in 1920 the 
Dalai Lama of Tibet finally gave permission for 
.in attempt to be made. 

Expeditions were or ganized by the Alpine Club 
in conjunction with the Royal Geographical 
Society. 7 'hc object of the first one, in 1921, w.is 
to make as thorough a sutwey as possible of the 
mountain and its surroundings — above all, to 
try’ to ivork out a line by which a subsequent 
c.\pcdition might hope to succeed. The giant 
peak rises up out of a confusion of lesser summits 
and ridges which, from most angles, hide it from 
view except from much too far away for any 
details to be seen. All arc usually hidden soon 
after noon by the clouds which rise from the hot 
plains and steamy valleys of India and Nepal. 
Even that part of the Tibetan plateau to the 
north of the mountains — from which the ap- 
proach would presumably be made — was prac- 
tically unknown. This c.xpcdition did all that 
was expected of it. The approaches to tlic 
mountain from the north, the north-east, and 
the north-west were surs’cycd and roughly 
mapped. This survey indicated that the best line 
of attack was towards the north-cast shoulder of 
Everest by way of tlic Nortli Col (23,990 feet), 
a depression in the northern buttress between 
Mount Everest and its North Peak. This has 
been (he route followed, except for minor devia- 
tions, hy all expeditions until 1949. 

By tins route much of the I.ist part l.s over 
slabs of rock slanting steeply downwards and 
outwards like the tiles on a roof. TJicy offer no 
handholds or projections rottnd which a rope 
might be belayed: the rliinber has to trust to 
the grip of his nailed boots and to his sense of 
balance. 'Hie difiicultics of climbing under tiicsc 
conditions arc prodigious. In the 192.^^ and 1933 
cxprdition,s climbers reached over 28,100 feel 
but were forced to retreat through c-xhaustton. 
Mallory anti Irvine lost their lives in the second 
atuick of the 1924 expedition. It is thought that 
they were seen, tlnongh a break in the cloud, 
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2 height of tboui a8 230 feet The onlj clue 
to their fate Ins been Mallory s ice axe which uas 
found g >e'irs liter b> the expedition of 1933 — 
ind this revealed nothing 

In 1949 It 1 time when the possibiliues of 
in> further success from the north hid become 
slight, the frontiers of fvcpal were opened to 
foreigners The second of two reconnaissance 
expeditions reported m 1951 that the} believed 
they had found a possible route up Everest from 
the south This route vvis tried unsuccessfully 
by 1 Swiss expedition in two attempts in 19^2 
The 1953 expedition was organized by the 
Alpine Club and the Roval Geographical 
Society, and consisted of fourteen climbing 
members eleven of them British tvso New 
Zealanders and onca Sherpa Edmund HiUary 
and the Sherpa Tenzing succeeded m reaching 
the summit 

Hardly less uncertain than the face of the 
mountain itself was the effect on the human body 
of the prolonged eflbrt of climbing at such im 
mensc heights Mont Blanc, the highest peak 
III Europe is only 15 782 feet the uplands from 
which an ascent of Mount Everest starts are well 
over 10 000 feet or two thirds of that altitude 


while Everest itself is almost double At such a 
height the amount ofoxvgcn m the Atmosphere 
(q\ ) is only about a third of that at sea level 
Successive expeditions had proved that the 
human body, given time can acclimatize itself 
enough to achieve short periods of exertion at 
great heights Indeed in i9''4 the haght of 
28000 feet was reached without oxygen ap 
paratus However, any length of time spent at 
heights above 23 000 feet results in a decline in 
physical fitness marked by progressive weakness 
and non recovery from fatigue The physical 
strain of going above a6 000 feet is so great that 
to recover completely from it takes many weeks 
Oxygen apparatus had been taken on all 
Everest expeditions except the reconnaissance 
of 1921 but until the Swiss attempts m 195 the 
conclusions drawn from its use were that the 
weight of the apparatus counterbalanced any 
help It might give The successful expedition of 
1953 used three types of oxygen apparatus two 
for climbing and one for use when sleeping It 
was found that the use of oxygen when climbing 
enabled the effort per day to be increased while 
reducing faliguc and the use of it while sleeping 
allowed the climbers to recov er from fatigue and 
enabled them to stay longer at high altitudes 
It must be remembered, however, that the two 
clunbers who reached the summit spent some 
ten minutes there with their masks off 
Meathcr conditions limit attempts on Everest 
to two short periods m the year 
The Monsoon (q v ) usually reaches the 
Himalayas by about rmdjimc, and the north 
face of Everest is then covered with snow until 
It IS blown clear again by the return of the west 
wind which prevails from the end of the mon 
soon in mid October The last part of the climb 
is clearlyr too diffcult to be attempted under a 
covering of snow It has generally been accepted 
that Everest has tobe tackled before the beginning 
of the monsoon, for, by October, the days are too 
short The Swiss expedition of 1952 however 
made a second attempt after the monsoon In 
general expeditions planned to reach their Base 
Camp in mid April which gave them 2 irw nths 
Ibr the actual attempt on the mountain In that 
time sue higher camps were pitched and pro 
visioned chmbcnand porters were acclimatized 
and the final assault on the summit made 
Everest expeditions require most elaborate 
organization consisting as they do of upwards 
of ten climbers (including at least one doctor). 
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Sl!np.i<;. ^^]ln climb well as carrj’ loach, ami 
ImmirccKor native porters, mostly hill tribesmen. 
Many tons o( stores and equipment liavc to be 
collettctl .uid pached, some items being specially 
drsittned .mcl manul.icttircd. For their transport 
to the base Camp, aitangcments ha\c to be 
made lor the biting of some 300 pack-animals— 
ponies, mules, o\en, and yaks. Beyond the Basi- 
C.imp everything has to be carried by hatitl. 
'I hr plan followed is to cst.iblish a chain of 
c.imps npuauh towards the summit at intervah 
of between t,(X)o .ind i’, 000 feet. The successful 
ict*j^ espedition est.ihlishcd in all nine camps, 
the highest at gy.ooo feet. 'I he first assault team 
oi two men set otU horn Camp \’IIl on the 
Sonth Col. on Mas ghth. They were deter- 
mincil .<iul full of l'.o]>e although the weather 
w.u nnfavonrable. There wcic clomh aiound 
them and snow was lalling. They reached the 
s )utli sfuimit <T laciest, a point higher than 
anyone hid yet thmbed, ovxt feet, and 


cottld sec the ridge that still had to be elimbcd, 
but knew that they had not time to do it. 

On May 28th, Camp IX was established on 
the south-ca.st lidgc, and Hill.ny and Ten/ing 
spent the night tlieic. Tiic ne.\t morning they 
set oflTor liic south summit, which they reached 
in twoand a halfhours. The weather was good, 
and above them rose the ridge to the summit 
ofFverest — a nai row, steep, snow -covered ridge, 
broken by a 40-foot rock step. On the right 
great eornites of snow and ire overhung a 
to.ooo foot drop. On the left piccipitous slopes 
fell to the western cwm of Lveresi. The snow of 
the ridge was crystalline .md firm, making it 
possible to (lit steps. The two men climbed on, 
and in less than thice hours they reached the 
summit. Tliev h.id conquered Everest. 

,S< C 3!vr> Wi l\’; r.M’tOUMIOS 

EVOLUTION. w Earth, Hiscory or. See 
ahn VoL II; EvoLtiioY. 


FAEROE ISLANDS 


XD4 

Potatoes and a little barlej are the mam crops 


F 


FAEROE ISLANDS These islands l>ing in 
the North Atlantic Ocean between Iceland and 
Scotland (j« Map p 160) belong to Denmark 
There are ti\cnt> one of them though four are 
uninhabited except b> flocks of sheep taken there 
to pasture m the summer 

Tlie islands are %ery striking in appearance 
High cUfTs and headlands rise prccipitousl> 
abos e the sea and on their rock^ ledges thou 
sands of sea birds nest Collecting their eggs 
IS an important Faerocse occupation and a 
dangerous one for it entails scaling hundreds 
effect of high cbfTs with the slender protection 
of a rope Fishing employs many of the men 
r« 
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COTTACCS ROOIEO Wmi TVRF AT NXSTMANNA IIAKBOUK 
FAEROE BLAND! 

fSojul Danish \l jst yfot lo t A^nas 


Peal IS plentiful and used for fuel Tlie capital 
of the Faeroe Islands is Thorshavn on Stromo 
the lai^t of the islands 

FALKLAND ISLANDS Tlie Falkland Islands 
he in the South Atlantic Ocean off the coast of 
Patagonia opposite the eastern end of the 
Magellan Straits [ste Map p 415) Tlie tt\o 
large islands East Falkland and \\ cst Falkland 
are surrounded by many small ones They hate 
veryjagged coastlines with many good harbours 
The Falklands lie so far to the soutli that they 
are within a thousand miles of the Antarctic 
Circle Their climate is bleak and depressing 
Most of the year they arc swept by gales and 
there is frequent snow The islands are covered 
with wild moorland and rock and trees cannot 
grow on them No agriculture is possible the 
inhabitants of svhich there are about 4 000 are 
ncarl) all occupied in sheep farming and the 
country is divided into large sheep runs The 
onlytoum Stanley in East Falkland is small and 
has houses bmlt of iron and wood Outside the 
(own there are no roads and the traveller has 
to depend on natural landmarks The islands 
produce very btUe food except mutton and 
penguins’ eggs and practically everything is 
imported from Montevideo in Uruouav (q v ) 
more than a thousand miles away to the north 
These islands are a British colony For many 
years France, Britain, Spam and Argenuna 
disputed their ownership and several times they 
were occupied and afterwards abandoned At 
last the British reoccupied them in 1833 Now 
the Bntish occupation of the Falklands and parts 
of the Antarctic is being disputed by Argentina 
and Chile The Falklands have been \ aluable as 
a port of call and a coaling station for ships 
especially ^vhen ocean traffic between the 
Atlantic and Pacific had to go round Cape Horn, 
before the Panama Canal (qv Vol IV) was 
built The naval importance of the Falklands 
was shown by the Battle of the Falkland Islands 
at the beginning of the First ^Vorld War, when 
a British fleet met there and destroyed the 
German squadron under Admiral von Spec, 
which had been raiding in the Pacific 

There arc several Bntish possessions in the 
Antarctic which are governed from the Falkland 
Islands — South Georgia South Orkney Islands 
South Sandw ich Islands South Shetland Islands 
and Graham Land These arc covered with snow 



i6 

.inr! Jcr, and iininh.ibilccl, rxrcpl: for wJialinc: 

They arc the rentre of tiic woild’*! 
qreatfnt Wjiai.is'g industry (q.v. Vo!. ^^I), for 
more vhaln ate cauijhl in the sca^ round them 
than arc caugfit in the re^t of t!ic uorid. 
Recently depo’^if; of uranium ha\e been found, 
and thh Kiratly incrca-ics their importance. 

Ser al'Ti I’oi AJ’ KroioNn. 

FAULT (Grofoov), sn Roc.k Formatio-n’. 

rrXDSPAR, w Mi.s! KM''. Sniion 2. 

FEN, s'f NfAK’Ut AND Moori.an-d. 

IXZ, je( Morocco. 

FIJI ISLANDS, sre Paanc Islands. 

FINLAND (Suomi) lies beUveen Sweden and the 
U.S S.R. (rcf Map, p. r6o). Until i8og it was 
j^overned by Sweden. Then it became a Giand 
Duchy of Russl.1 until, after tiic Russian 
Revolution, it became independent, and a 
republic was set up I'inland is mainly a rolling, 
fnicsied, granite jilateau, with many thousands 
of lal.es. 'J’he hollows in which these lie were 
scooped out by ice dining the let: .'Vcje (q.v.). As 
much as a quarter of southern Finland is water. 
'I'he north of Piniand is desolate, and peopled 
mosth by nomadic trlbiM ofLsi'rs (q.v. Vol. 1 ). 
Much the m.ijoilty of the population of rather 
more than 3I millions lis’c in the ceiUtc and 
south of the country. The coasts arc bordcied 
by very many islands, some ofwluch arc wooded 
with inonnt.ain-ash, pine, and birch, while 
others arc bare and rocky. 

Finland h.as a long and severe wdnlcr, during 
wliich sleiidis ate tiic usual means of transport. 
In the summer, which is short, there arc steamers 
on the lakes, whieh are often connected by rivers 
or canals. It is possible to go from ^'iipuri 
t\‘ibo!gI on the Gulf of Finland to Jis.almi far 
inland Ln little steamers which wind through 
th.nnncls between rocks and forested islands. In 
mifiv pltccs, a river or lake cascades into 
annthrr like in a magnifieem w.atctfall. This 
|>r.wer is u'eti to generate electricity. 

'nmbrr if cm the m.'»5)y thick wcxkIs and 
ft'tr'ts is the most impart.’snt c\port. It is abo 
lirwrb. used for budding, i'urr.iture-m.iking, the 
m-smii 'ct'ut o‘'p 5p<’r, wi-ni-pulp, c'^ilulosc, and 
the fxtr.'ctiivi of resin anti t.u, Rve n the mo*t 
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important agricultmal crop. Thcic arc many 
dairy farms, and before the Second Wot Id War 
a great deal of butter was e.\poitcd. 

.'\s the factoiies arc diivcn by electricity made 
by w'ntcr-powcr, the cities arc vciy dean. 
1 Icisinki (Helsingfors) is one of the most nortlicrn 
capitals in the world. It has broad streets with 
line, modern granite and brick buildings, and 
a big, deep harbour penetrating well into the 
city. Turku (Al>o), which ssas the capital in the 
days of Swedish rule, has a fine cathedral and 
c.astlc of I3ih-c(‘ntuiy Swedish architecture. 
One of the two unis’crsitics in Turku is for 
Swcdisli-spc.Tkingstudcnts. In the country' most 
of the houses arc one-storeyed and built of w ood. 
Their roofs arc stccp-pitclicd so that snow may 
slip ofl' readily*. 

Sre alio Vo'. I; Fress. 

FINNO-KARELIA. The .Sosict Socialist 
Republic of Finno-Kardia lies to the west of the 
Russian Soviet Federative Socialist Republic, 
.'.nd its iiortli-c.TSt frontier is the White Sea (sef 
Map, 0.450), It h a land of lakes and forests, 
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very like Finland and south S%\cden Glacia- The silica from which flint has been derived 


Tios (q V ) has removed most of the soil In the 
north ruers are swift flo^vl^g, and their many 
waterfalls are frequently harnessed to provide 
electricity In the south, ancient glaciers have 
left low hill country tvith lake filled hollows 
Lake Ladoga is the largest lake in Europe 
The forests, mainly of fir, birch, and pine, 
which cover nearly three quarters of Finno 
Karelia, are being exploited not only lor timber 
for export (and this is the chief source of export 
timber in the USSR) but also as raw material 
for the manufacture of paper and cellulose On 
the shores of Lake Onega there arc quarries from 
which building stone has been transported to 
many parts of Europe Mica and iron are also 
mined, Petrozatodsk, the capital, having been 
for centuries an iron (and later, a steel) town 
Many of the nvers of Finno Karelia are salmon 
rivers and in the north there is a flounsbmg 
tanning industry In the south, barley, rye and 
oats are grown, and dairy farming is important 
Ste also USSR 

FIORDS, ste Coasts 

FLANDERS, ste BEccaru 


FLINT This rock consists of silica in non crys- 
talline form — the crystalline form being atiartz 



A rossajzEB spohoe ewbebdeo w a 
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was onginally the skeletons of sponges The^e 
dissolved, and the silica was re-dcpositcd in 
bands of flint Flint may be found in regular 
layers in chalk. When the irregular grt^ lumps 
are broken into small fragments, they usually 
disclose, somewhere in the middle, a fossil 
sponge, round rvhich the silica was deposited 
gradually The flint layers, therefore, probably 
represent beds in which fossil sponges were paf 
ticularly abundant on the sea floor 

Flint has been of considerable importance m 
human history Because it breaks into flakes and 
fragments with very sharp edges, it was used ftr 
the making of knives, spearheads, and many 
other tools and rveapons in the early days P* 
mankind {see Prehistoric Tools and Weapons, 
Vol I) Flint was also used for making fire, and 
until recently houses were often built of flints 
set in mortar To day flints arc heated in kilns 
to produce soft white silica powder for the manii 
facture of white porcelain tiles 

When exposed to the ^veather, flmt develop* 
a white matt surface by the dissolving of the 
silica from the exterior layers The thickness pf 
this white layer gives some idea of the length pf 
time the flint has been exposed to the weather, 
and from this some idea can be obtained of the 
age of flint implements Flints were used frorn 
the day? of piehistonc man to historic time? 

See abo Limestove Miverau Rocks Section 3 (<) 
See also Vol I PReHuroRtcToou andTVeapo‘<s 

FLORENCE (Firenze) This toivn in north- 
central Italy represents, perhaps better than any 
other town, the greatness of the Italian Rcnai? 
sance Florence is not a big city Her history 
docs not date "back into the ancient past as dor* 
Rome (q v ), nor was she ever an important 
European power as ^vas Venice (q v ) Her 
greatness as a city state lasted from about the 
i2th to the i6lh century Dunng this time she 
fulfilled the conditions most favourable fpr 
artistic expression She grew very prosperous by 
trade, and especially by banking and money- 
lending She developed a very keen civic pnde, 
and for a time her fortunes Svere directed by the 
highly cultured and wealthy banking family the 
MEDici3(qv Vol V), whose wise patronage wa* 
responsible for much of the fine building, sculp- 
ture, and painting, as well as for the work*pf 
schobrs and writers 

Hic greatest Italian poet, Dante (q v Vol 






nil r\\n'\Mij , itdRUNcr 
lHiinti it is Uic iloiiir of ilic Catlictlral 
Uati 


V), w.ts hmn in riorrnro, thoiiph in fact he 
\Miite liic fme^t \\oik a'.say from his native city, 
for hr ssas driven out in 1301, durint^ one of tfir 
firqnt-nt political upheavals \\hirh wctc a fca- 
tuir of ] lorrniine histors'. Amoni? the best 
knoun tifhci artists arcGiorro, Mirni i ANur no, 
and la n\Aui>o jjs Vinti {qq.v. Vol. Vj. as ucll 
as a f^jcat host of others nearly a."- u cil known. 
Ihe Rival tvlit'imis leader .S wo'-' \uot.A (q.v. 
Vok \'i, after ^tilri^nI the Idorentincs to en* 
tlnni.ivn by his prr.ichinir, s-.as bumt by them 
at the stake in the Pia/ra della fiisjnoria in the 
c.'ntiv of the city. 

1 lot cnee stands on the Riser Arno, v.hich 
llov.s tlnoinjh the centre of the city and is 
cn-'s.^t! by tn.any pjetutoqnc hndt;e5. 'Hie most 
f.anous of the'c k the Ponte Weehio (Old 
lhkhc\ u hkh h.is houses and shops busit on it, 
as the old I.*'ntiou Bridee once had. Plorencc 
h»' r'lny fine buildine- that it is difuenU to 
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select any for d«cription. The great Cathedral, 
the Duomo, was built during the period 1298 
to about i.yGo. Its most striking feature is its 
magnificent dome. I'icxt to the Cathedral stands 
Giotto’s famous Campanile (bell-lower) begun 
in 1334, admirable for its graceful design and 
for the wonderful detail of its decoration, llic 
Pala/zo Vccchio (Old Palace), a fortress-like 
p.-ilacc begun at the end of the 13th century, is 
filled with the u'orks of many of tlic great artists 
of tlic 15th and j6th centuries. The Bargcllo 
Palace, once the residence of the chief magistrate 
of the Republic of Florence, is now a museum. 
Tlic art galleries, the Uffizi and the Pitti (also 
originally a palace), house two of the greatest 
collections in Europe. The church of San 
Lorenzo has some of the most famous sculptures 
of Michelangelo; the clmrch of Santa Croce is 
rich with the paintings of Giotto; and in the 
monastery of San Marco is the work of Fra 
ANcr.uco (q.v. Vol. V). 

The character of the hilly country round 
Florence can he seen in many of the paintings 
ofFIorcntinc artists. Picturesque little towns and 
villages, such as Ficsolc, are perched on the hill- 
tops near the city. Rather farther afield arc the 
lovely towns of Pistoia, Lucca, and Prato. 

FLORIDA, see Uniti-d Stairs or Ami:rica. 

FLUOR-SPAR, see M1NXRAI.S, Section 4. 

FOG, Tin's may be formed mainly either of 
pai tides of solid matter, such as smoke and dust, 
or of minute droplets of water such as Clouds 
(q.v.) ate made of. The first t}pc, found usually 
in and near large towns and industrial areas, 
varies in colour fiom yellow to almost black, and 
may pain die eyes and throat, owing to the sul- 
phur and other dicmicals it contains; the second 
is white and is far less unpleasant. Generally a 
land-fog is a combination of both types — and 
in any ease the presence of a small amount of 
du-st (sudi as is always present in the air) is 
needed for the condensation of the kVATi;R- 
VAPOUR (c}.v.). For any sort of fog to persist 
there must be an absence of wind or of rising 
‘convection’ currents, wliirh would cairy it 
av.ay, Bince the atmosphere is mainly v.-armed 
by heat rcficcted back from the earth's surface, 
the lower levels arc normally svanner than those 
al^ve them. There is therdbre a tendency for 
this w.irmcr expanded air to ri'^c by ‘convection’ 
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(see Hcat, Section 4) and so la keep a certain 
circulation going When lor any reason there 
IS a layer of warmer air already resting above — 
a state of affairs known to weather experts as an 
‘inversion’ — this acts as a harrier to upward 
convection currents Then the smoke of aties 
may be trapped and hang losv over the house 
tops or form a real ‘pea souper’ m the streets 
Just under the inversion layer a broad unbroken 
sheet of ‘stratocuraulus’ cloud (see Clouds, Sec- 
tion 2) may add still further to the gloom This 
cloud 13 caused by the warm moist air above 
being cooled by contact i«th the colder air 
below 

The condensation of water-vapour into fog or 
mist IS caused by the temperature of a body of 
air being lowered to a point, called the ‘dew- 
point’, at which it can no longer hold in the 
form of gas all the moisture it contains On clear 
nights, when there are no clouds to reflect back 
heat lost by radiation, the ground can lose its 
heat so rapidly tliat the layer of air immediately 
above it is cooled below dew point Then there 
IS condensation and the familnr ground fog of 
late summer and autumn occurs, as well as Dew 
(q V ) In summer the early rays of the using 
sun ma> set up very slight convection move- 
ments in the othenvise still air, and thus by 
increasing its contact with the chilled ground 
cause early morning mists 

A quite different sort of fog is the typical sea 
fog, most frequent m late spnng and summer 
before the seas round our coasts have had time 
to warm up If a body of warm moisture laden 
air from the south west Atlantic reaches our 
neighbourhood, contact wth the colder sea 
loivers its temperature below dew-point, con- 
vection cannot take place, because the bottom 
layer is the colder — an ‘inversion’ — ^and so 
condensation and fog occur When such a sea 
mist drifts over the land, it usually disperses in 
a mile or two, because at such times of the >ear 
the land is warmer than the sea Some of the 
thickest fogs of all occur off the coast of Nciv- 
foundland Here the warm air of the Gulf 
Stream flows over cold air from the Labrador 
Current, and great condensation takes place 
The presence of Icebergs (q v ) has a marked 
effect in cooling the air around them This often 
leads to their being shrouded in fog and, con 
sequently, of great danger to shipping 

Fogs are described in terms of the distance 
over which knoivn objects can no longer be seen 


The scale beloiv is that in common use 


0 Doue fog . 

1 TTiick fog 

2 Fog 

3 Moderate fog 

4 Mut or hate 

5 Poor wibility 

6 Moderate visibility 

7 Good visibibty 

8 Very good visibility 


Objetts nfl 
iwhle al 
55 yai*!* 



2 200 „ 

3i milei 

6 i 

. 

31 


Objects 
iisibic at 

9 Excellent visibility ... 31 mile* 

See also catiier 


FOHN IVIND. This IS a %varm dry ivind whifh 
sometimes blows down the northern slopes of the 
Alps, and by raising the temperature mahy 
degrets causes a ihaw Winter sports cnlhu 
siasts have reason to dread its arrival, with the 
consequent melting of snow and ice The rcasc>n 
why It arnves as a dry wind, when it starts oat 
as a wet one, is rather interesting The warm 
moist winds associated with 3 cjdontc dit* 
turbance over Europe (see Weather) sometimes 
cross the Alps To do so, they have to nse to a 
considerable height During the ascent, cooling 
takes place and condensation soon begins (itt 
Cloud) The rate of cooling is about 3® F fOr 
every i ,000 feet, allowing for much condensation 
of water-vapour into cloud, which causes the 
release of 'latent heat* and so slows up the 
cooling (see Heat, Section 5) 

But when the wind starts to descend the 
northern slopes it is mudi dner, because of flic 
water-vapour it has lost by condensation, aiid 
this means that it will wann up (by the increas- 
ing pressure on it at lower altitudes) more 
quicUy than it cooled down on the ascent It 
will, in fact, warm up at the rate of about 
5 4® F for every 1,000 feet 

Let us suppose that a warm moist southerl) 
wind begins to ascend the Alps at a temperature 
of 55® F It IS fully saturated and cools below 
Its dew point (see Water vapour) directly it 
begins to nse It has to nse xo,ooo feet, so th^t 
at the cooling rate given above its temperature 
foils to 25® F , at the summit The descent no"’ 
begins, and after a drop of 4,000 feet the 
temperature, rising at the dner rate, has 
Inched 46 6® F , or, say, 44® F (allowing ft>r 
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tome by v,ifh ;i co5(3 cunind 5ur- 

f.trf*). Afifr a fuitlirr droj) ol 
over 6f>' r,— -v.cll above the tempera uirc at 
uliicb it j'tnrlcd to rhc. 

A w'm! of similar type is encountered in (h< 
Rocky motmtains, but there it bears the name 
of the 'Chirioo!.’. 

FORESTS. T. In many parts of tlic svorld. 
vdifre the climate is suitable, forests arc the 
ti.utitnl vcpctalion; ajid before man for his 
o'.vn purposes cleat cd large areas, much moie 
of the world’s surface was covered with forest- 
land. 

'rherc ate three maiu types of forest. In lands 
on and ne.ir the Erpiator, where the climate is 
hot and wet throughout the year, there aic 
forests of broad-leaved evergreen trees. In 
(topical climates whe.'-c there is a dry season, and 
in tempetaic lands where winter stops tree- 
gjoulh for several months in tlic year, ate found 
forests ufdtciduous decs, which shed thcii leave.s 
for part of the year. Since these arc the laiuls 
wliirh have been most exploited by man for 
agritultuie and industiy, great areas of founts 
have been cleared. Finally, wlicrc theic is a vety 
lottg, cold winter and a short growing .season, 
ronifermis (rone-hearing) foicsts predominate. 
I'hcse ate. etcifttcen trees with small nccdlc- 
.sh.Tprd leaves. Oti forc.stcd mountain .slopes the 
type of forest varies acroiding to the .altitude. 
Mouiit.aius wjthiu the tiopics may h.avc their 
lower slojjes, especially the slopes facing the 
prrv.uling intn-hcaring winds, covered with lu.\- 
uri.mt equatorial evergreen forest; but their 
higher slopes, provided the mountain is high 
cnouj’h, may hr covered with coniferous forest. 
There is naturally no hard-and-fast line between 
the sMtious tspes of forest, any more than there 
is heiu ren f<>rcst niul gr.issland. IV'car their 
ju.uxin these forest types merge into each other, 
and give ti<c to many dinVrent sub-types, var)-- 
ing according to local conditions of climate, soil, 
and altituile. Some deciduous trees may be 
fmmd in a predominantly broad-leaved ever- 
green fniest. and conifers .arc often scattered in 
deciduous 

2. .\vi r> EvrKCRU„v FetREsrs. lljcsc 

are often tailed R.airt Forest'^, sinre they arc 
tlrp-mderst on .a heasy nrinfdl, as tr el! as on high 
It r!iprr.Uurrw (Ireat are.w of dcn'c formt arc 
f ‘Und h; d.'' C’-oxco b.’sin and CnxTA LA.vt>s of 
Africa, on the west coast of M«„\y.x .and the 
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East lNmr..s, and in the -\mazon b.asin (cpi-v,), 
where they arc called ‘selva’. Tiicrc is a great 
variety of trees, some of tlicm over too feet iiigh, 
growing closely together, llicir foliage forms 
layers or 'storeys’ of different heights, and nil 
arc striving to get their share of sunlight. Tlic 
interior of the forest is dim, and the atmosphere 
damp and steamy, Tire undergrowth, though 
well supplied with moisture, is starv'cd of light, 
and is for the most part fleshy and pale. A Inch 
of it consists of ‘lianas’, climbing plants with 
rope-like stems which w ind round the trunks of 
the trees and hang in festoons from their 
branches. There arc also many fungus-like 
plants called ‘epiphytes’, which feed on decaying 
vegetation or grow as parasites on living trees 
(jfc PAnAsme Plants, Vol. II). Wnicrcvcr there 
is a gap in the forest, c.iii.scd perhaps by fallen 
trees, the undcrgrosvth springs up thick and 
vigorous. Movement in the forest is made so 
diflirult by the tangled undergrowth, fallen 
tnmk.s, and tlic marshy .soil, that rivers arc the 
main highwa>-s. The most v'aluablc trees are 
the rosewood, ebony, mahogany, camphonvood, 
and cinchona (from the bark of which c|uininc 
is c.\tractcd), but as these are generally scattered 
widely, the difliculty of c-xtricating them from 
the dense forest is often too great. Rubber trees, 
and oil and coco-nut p.alms, which also belong 
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to this 1)730 of forest, arc often grown in planta'' 
tiora so that their products may be more easily 
exploited (see Tropical Jungles, VqI. II). 

3. Deciduous Forests. These trees he dor- 
mant during tiiose parts of the year tvhich are 
too cold or too dry for growth, and during this 
dormant period they shed their leaves. At the 
beginning of the rainy season or with the coming 
of spring and warmth, they put out young leaves 
and resume growth. There are two types: (a) 
Tropical Deciduous Forests, and (6) Temperate 
Deciduous Forests. 

(a) Tropical deciduous forests are found in the 
monsoon lands, particularly in India, Bursia, 
and south*east Asia (qq.v ). There is not so 
great a variety of trees as in the rain forests, but, 
especially in the wetter areas, the forest is ncarl) 
as dense. As the dry season lengtliens, the forest 
becomes thinner. Valuable hardwoc^ such zi 
teak are found there, and also many kinds of 
bamboo, muclt used for native budding 

(i) Temperate deciduous forests arc now not 
so extensive as the other types of forest In 
Dntam and western Europe, where the climate 
is particularly suitable, they arc mercl> rem-' 
nants of the much greater forests of the past 
Forests of this t>’pe also occur in Australia, New 
Zealand, and soutli Chile. They are made up 
of trees such as oak, beech, ash, maple, chestnut, 
elm, and sycamore, and these oilen grow in 
‘stands’, that is, groups of one kind of tree grow^ 
»ng together. In England, for instance, stands 
of oak largely make up the New Forest ofHamp- 
shire and Epping Forest of Essex, and beeches 
arc the principal trees of the Chiltem woods 
The undergrowth varies according to the trees 
with whicli it is associated Farther north com- 
fen appear more and more among the deciduous 
trees 

4. Coniferous Forests These cover huge? 
areas in Scandinavia, as well as northern Russia, 
where they are called ‘taiga’. In Nortli America 
they are found in British Columbia on th^ 
Padfic coast, and they’ extend from the GREAt 
Lares (qv.) northwards into Canada. Therc^ 
are few types of trees, the main kinds being red 
pine, Douglas fir, and spruce. The trees grow 
to a good size and arc used not only for lunbct" 
but for wood-pulp for paper-making Lumber^ 
ing is a fiounshing industry' in coniferous forests, 
the huge trunks being oflen transported to ihtf 
savv-mills by river. To replace the forests which 
arc being felled, it is necessary to plant young 


trw Jo new forests— a procc-.s called 

‘afFomtation’. 

aUo V'ol, II: W'ootu.k'im. 
s’i.> \>;L ^’I: ro?mr.v; 'Jf:u,s Bkond-u avjp; 
Two 1, (>:)'on won, 

FORMOSA (Taiwask oner Japanese, was 
rritirned to Ciiitia in It lies arro's the 

'IViptr ofCanrer in the Paeifir Ocean, separated 
fttim sonlh-east China by the Strait ofFonnosa 
ftrr Map, p. 157). I niakes a good stepping-stone 
between Japan and the Piiiltppinc Islands. It is 
almost 230 miles long from north to south, and 
60 to Ho miles broad. 

High mountains run its whole length, the 
highest peak. Mount Moirison, reaching 14,700 
feet above sea-level. Eastward the mountains 
diop steeply, in some places in sheer cliffs, to tlic 
P.irific. WeslAvard they fall by hills and plateaux 
to fertile plains. Much of the high mountain 
eounfty is covered ss'ith thick rich forest which 
includes camphor, oak, C)73rcs,5, and ccd.ar trees, 
and in svhich bears, svild pigs, and deer arc 
plentiful. Terraced ricc-flclds cover most of the 
west, and sugar, tea, tobacco, ground-nut.s, soya- 
beans, hemp, jute, bananas, and pine-apples arc 
also grown in quantity. There is some mineral 
and metal wealth, including gold, silver, coal, 
copper, atid pcirolctim. 

'flic capital is Ttiihoku (or Taipoh). It is at 
the north end of the island, and is a well- 
designed city of broad streets, parks, and fine 
huilditigs. Formosa is densely populatcd~it h.ns 
nhmn 7,r>oo,t>f)o people. 

FOSSILS (I>.it. fossuSf something dug up). 
A fovsil is either (he remains of any animal or 
plant prcsers-cd in rock and petrified or turned 
ti> stone, or it is the petrified cast or impression 
left by the buried animal or plant after it itself 
h.\s decomjKised. The study of fossils, which is 
known as ’pal.ieontology’ (Gk. f'alaios, old), has 
pix'fUiced the sirottgcsi cridcncc of Evolution 
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(q.v, Vol. 11), that is to say, of tlic gradual 
clmngcs of animal and plant types over im- 
mensely long periods of time, and has also made 
it possible for geologists to work out a time order 
and approximate ages for Rocks (q.v.). Those 
most typical of each stage in the liistoiy of the 
earth arc listed in the article Earth, 1 Iistorv or. 
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These fossils vnry from n fciv indies to over tiro feet .across 
Dr. IV. J. Arkell 


Millions of different fossils have been found in 
the rocks of the earth; but even these arc only 
a small proportion of the insTiad types of life 
that have existed in past times, because special 
conditions arc required for the preservation of 
animal or plant remains. To sec why this is so we 
must consider the conditions under which the re- 
mains of animals or plants arc preserved to-day, 
since in geology the key to the past is the present. 

We know that a dead animal docs not remain 
long on the earth '.s surface: scavengers such as 
jackak, crows, fly-maggots, earthworms, and 
germs soon leave only the bones. Then sun and 
frost, wind and rain, stream and ris'cr proceed 
to turn even the bones to dust. Much' the same 
happens to tlic dead plant. Indeed, unlass the 
body of the animal or plant is buried in the sand 
of a dry desert, or prcserx'ed in the ice of a frozen 
waste, or covered by sand or mud in a pond, or 
sinks to the Ixittom of the sea, it is not likely 
to become fossilized. And so most fossils arc of 
plants and animals that lived in water, fresh or 
salt, or by die watcar’s edge. Animals with a hard 
outer skeleton sink to the sea bottom when they 
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die and arc most likely to become fossils Some 
animals actually live on the sea bottom, such as 
shell fish of all kinds including crabs lobsters, 
sea urchins, sea lilies (which are animab, not 
plants), and so did shell animab oflong ago such 
as ammonites and trilobites 

Fishes do not normally become fossilized, for 
dead fish do not sink, so fossd fish are quite rare 
and can have been formed only when the dead 
animal was covered quickly by sand or mud— 
as on the shore between tides, or in unusual con 
ditions such as an invasion of fresh water by sea 
water, m which the fresh water fish drown 
(This happened on a large scale at the end of 
the Tnassic Age some 150 nullions of years 
ago) 

An explosion m or near the water can also kill 
fish in large numbers In the Old Red Sand- 
stone of Fife have been found fossils of shoab of 
fish, the presence of ^vhich was difficult to 
explain until it was discovered that there had 
been volcanoes near the coast A tidal wave, 
tvhich often folIo\vs a great volcanic outburst or 
earthquake, may well have earned the fish on 
to dry land If a sand storm followed — and the 
red sand indicates that it was a desert area — the 
fish would have been buned in conditions likely 
to fossilize them Some fish that died m a less 
spectacular way became partially fossilized 
These were fish that had very hard large teeth, 
or scales so thick that they have been called 
armoured fish The teeth of sharks, for instance, 
arc so strong that they are nearly always pre- 
served They sink to the bottom of the deepest 


oceans, and recent additions arc found lyin side 
by side in the ‘red clay’ with the teeth ot sharks 
that died millions of years ago {see Oozes) 

The teeth of land animals and of man too 
are often preserved ivhen little cbe remains {see 
Fossil Man, Vol I) In the gravel terraces of 
the River Thames teeth are found of the mam 
moth and of the smaller elephant that roamed 
over England in the warm intervals of the Ice 
Ages It was probably a fossil elephant tooth 
that was mistaken in the :8th century for that 
of ‘a giant of prodigious bigness’ But even this 
guess was less absurd than some early suggestions 
for the origin of fossils — as that they were shapes 
caused by lightning, or by the Devil, or were the 
remains of animals petrified by saints {see Pre 
HISTORIC Animals) 

It IS less surprising that hard things, like 
teeth, should be preserved through millions of 
years, than that animab and plants of the softest 
material should sometimes have left fossil marks 
Yet occasionally we find the fossil imprint of a 
jelly fish, thrown up perhaps on a sandy shore 
and covered with blown sand which has not 
been washed away Even the fossil impressions 
of raindrops on a sandy shore are not very rare, 
and IiKSil mudcracks arc well knoivn 

Soft plants, too, such as seaweeds, have left 
impressions in sand and mud with sufficient 
detail for scientists to classify them The fossil 
was made in this way the buned seaweed in 
course of time decomposed or rotted away, 
leaving a mould in the rock, which often became 
filled with imncral matter, introduced in solution 
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by v/ater. The mineral hardened into rock, 
ihn chy pi ci'cn,'5ng the orijpna! imprerston of the 
icawccd. rianl<; with harder structures, such as 
she tru!ih>: and roots of trees, have left more in 
the way offo'^iis (see CoAt,), The seed cases and 
hard fruits of plants fosdhVe svcll. For imtanre, 
the palm fniils found in the I^ndon Clay arc so 
well preserved that it is clear they come from 
a tree almost exactly like a tropical palm which 
is common to-day in the brackish estuaries of 
India, Malaya, and Australia. And this allows 
i!s in tell the rlintatc of that time. Even leaves 
ni.akc good fexsiis when they fall on soft mud, 
and many fossil leaves have been found, showing 
clearly their veins and general structure. 

.‘tf- Hartu, ttssTOfiv or; Ror.K-s, Section 3; Icr 
Aor; Pet Hintiittc 

FRANCE. On a fine day the coast of France, 
ojily some 20 mile; away, can be seen fiom some 
parts of southern England. France has a most 
isdvantageou.s position, for she has harbours on 
the .Atlantic Ocean and on the Mediterranean 
Sea, has easy access by her Englislt Channel 
jwrts to the North Sea, and she i.s at the western 
entl of land routes across Europe from the cast 
and south-east. Though Mont lilanc, the highest 
niountaitj in Europe, Is within the borders 
of Franre, yet more than half of the countr>' 
is lew than Gjo feet above sca-lcvcl; and litis 
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flatnc.ss and the broad courses of her big rivers 
have led to the making of many canals, and, as 
a result, to an abundance of cheap transport. 
For every 4 miles of railway there is one of 
svatcr-way. 

France can be divided roughly into a low- 
lying north and west and a hilly or mountainous 
ca.st and south. The mounbiins of the east and 
south form in general good natural frontiers. 
7 'hc boundary' between France and Spain fol- 
lows die crest of the precipitous north slopes of 
the Pyrenfjes (q.v.), whose forested heights arc 
crossed by no easy passes. On the south-east, 
the Frcncli Alps arc divided from the high 
plateau of souUi-cast France by the valley of the 
River RliOnc, which rises in an Alpine glacier, 
flows through Lake Geneva, joins the River 
Saone, and flows into the Gulf of Lyons near 
Marseilles. The French Alps arc part of the Alps 
of Switzerland and Italy', and the frontiers twist 
along their heights. They rise steeply above the 
Rlionc valley, and many of their streams arc 
hamessed to produce hydro-electric power for 
industry and for railways. The Jura Mountains, 
which continue the Alps northwiU'd.s, arc similar 
in character, but not so high. The Belfort Gap 
m.ikcs a passage behveen the Jura and the 
Vo'Jges .Mouruains, rvhicli fall steeply to the 
Rhine rift rallcy on the cast (see RmNT.}. \Vcst 
of the Vosges lies the plateau of Lorraine, an 
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infertile but often thickly forested area, which 
holds great wealth in its coal and iron>mines, 
and has been heavily industrialized. Nancy, its 
chief town, is an iron>smeltIng and cotton* 
manufacturiag centre. 

To the east of Lorraine, Alsace stretches down 
to the Rhine, mainly an agricultural region, but 
with very valuable potash-mines. Alsace- 
Lorraine is important not only for its mineral 
and industrial wealth, but also because of its 
strategic position across important routes be- 
tween France and Germany. The district has 
therefore been fiercely contended for between 
the Uvo great powers, and has changed bands 
several times. Verdun on the Meuse and Metz 
on the Moselle are both fortress totvns. The 
most important town of this whole region is the 
ancient city of Strasbourg, a big river port on a 
tributary of the Rhine. Farther north, the hilly, 
wooded country of the Ardennes continues into 
Luxembourg and Belgium, and then low plains 
stretch to the sea. 

The Central Plateau of south-east France is 
the only other mountain area. It lies svest of 
the Rhone valley, and is separated from the 
Pyrenees by the valleys of the Garonne and the 
Aude. These valleys form an easy route from 


the hlcditerrancan to the lowlands of north- 
west France — a route guarded by the magni- 
ficent fortified medieval city, Carcassonne. The 
scenery is very varied, because it is made of 
many dificrent kinds of rock. In the north there 
is a wide plateau of poor soil, where sheep and 
cattle are reared. In the centre the cores of old 
volcanoes rise abruptly in precipitous peaks 
above fairly rich rolling country, which is excel- 
lent pasture for dairy cattle. In the southern 
part of the Plateau there are great areas of lime- 
stone known as the Gausses, cut by deep gorges 
and by underground streams and Caves (q.v.). 
Sheep arc pastured on the short grass which 
covers much of thclimestonc areas, and shcep’s- 
milk cheeses are exported. 

The great Rhone vaHcy is important as a 
north-south routeway, with branches leading 
north-west to Paris, north-eastward by the Bel- 
fort Gap to the Rhine Valley at Basic, and cast to 
Switzerland and Italy. It is very highly culti- 
vated: vines and early vegetables arc grown 
everywhere, and olives and mulbcny-tiecs are 
cultivated in the south. 

The Mediierranean lowlands continue the 
cultivation of the Rh6ne valley. Marseilles 
(q.v.), the chief port of France, near the mouth 
of the Rhdne, is the port for both regions. East 
of Marseilles lies a narrow, sheltered, coastal 
plain, backed by the steeply rising forested slopes 
of the Alps. This coast has so mild a climate and 
such magnificent scenery that it has become a 
world-famous holidajing place. It carries the 
lovely name of Cote d’Azur (sk^-blue coast), and 
is known to holiday-makers as the Riviera 
A fcAv miles from the Italian border is the small 
Jndependent principality of Monaco, about 3 
miles long and l J miles deep The old town of 
Monaco is built on a rock jutting out into the 
Mediterranean. Adjoining it is Monte Carlo, 
famous for its casino. 

West of the Central Plateau the Pyrenees fell, 
at first steeply, and then in long, much-gullied 
fens, to the south-western lowlands watered 
by the Garonne and its tributaries. On the 
Garonne Ktuary stands the city of Bordeaux. 
South of the estuary is a sandy coastal district, 
which has been drained and planted wth pines, 
from which timber, resin, and turpentine are 
obtained. The area round the estuary is famous 
for its wncs and brandy. 

In north central France lies the Paris Basin, 
the heart of France. Paris itselflles in the centre 
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of v.liat ca!» he likcnrcl to a ocst of saucers, each 
ihintf in gentle slopes away from the centte, to 
fall by stfep chalk or linic.stonc cscatpmcnts to 
a latgcr saucer below. The English Channel 
bleaks the northern side of the ciicular shape of 
the Basin, llie gentle slopes vary in soil and in 
Icitility: some are wclbdniincd sshcatlands, 
olherb are p.isturc. A few of the vallcs-s which 
cut thiough the region arc wide and maibhy, 
acul tlie Somme mar-hes have been reclaimed 
!tir market g.irdcning. The French pait of the 
Fratu'O'Belgian coal-field is in the north-cast of 
the Paris Basin, and iheicforc many big manu- 
f.u tuiing towns, such as Lille and Roubaix, have 
grown tip. and these export their goods through 
n.uix’, the second largest port in France. Paris 
(q V.) on tile Riser Seine, is a road, rail, canal, 
.■ml air crtuic. as well as a great cultural and 
iuduslri.ll town. 

In the north, Normandy is .an apple-grosving 
•tnd calilr-f.inning region, and Brittany is an 
upland rrginn of moor and forest with small 
areas not scry fertile soil, on which rye and 
s'tts aic crow n The tss ssi-Iancis arc more fertile, 
ant! grow fisiwers, e.trly scgct.abics, and catly 
Iruiti, main’s fos die Paris m.irket, ,\J! along the 


coast of Brittany arc many flourishing fishing 
ports. 

South-west of the Paris Basin, the Riser Loire 
cuts a broad fertile valley across an men of 
woods and moor. The Loiic is a difficult iKci, 
for it alternates bclsvccn flood sc.asons, which 
bring dosvn large amounts of coarse sand, and 
spells of very low water. iSl.my tourists sisit the 
district to see tlic lovely Renaissance castles, 
often magnificently situated aho\c the Iranks of 
the river. At the mouth of the Loiic ate Nantes 
and the naval port of Saint-Na/airc. 

The climate of Fiance varies as much as its 
sccncr)’. In the north-west it is very like that of 
southern England. In the south tlicic is a true 
Mediterranean climate with no rain in summer. 
On the high French .Alps snow lit^s all year. It 
has been s.aid that French people rarely take 
hoHdax’s abroad; foi, indeed, within their own 
countT)’ they hnxc a sufi'iricnl diversity of 
scenerj- and climate to suit all t:istcs 

The chief occupation oftiic Trench L fanning. 
There arc large areas of wlie.uland and some 
maize: barley is cultis-alcd in the north, and 
hardier grains such as oats and r>c in the poorer 
land of Brittany and the Central Plateau. Flax 
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and sugar beet are grovvn m the norlliem plains 
and potatoes are widely cultivated The most 
famous crop is the \nnc, which flounshes nearly 
c%cr>^vhere except in the north Mediterranean 
France grotvs olives and mulberries for silk 
\vorms Tlic oil from the olives, extracted in the 
factones of Marseilles, is used, among other 
things, for soap and fish canmng industries In 
the past the silk mills of Lyons depended on local 
silk, but now they use imported raw silk The 
mild, sheltered country of the Riviera is terraced 
to grow oranges, palms, gum trees, and exotic 
flowers Very much French farming is still 
earned on in small peasant holdings, and the 
French people are very deeply attached to the 
soil 

The most important mineral asset of France is 
the Lorraine iron field Its output, together with 
that of the mines south of Caen m Normandy, 
IS more than four times that of Great Bntam 
Coal, however, has to be imported Many 
hydro electric plants have been constructed m 
the French Alps, the Pyrenees, the Jura Moun 
tains and the Central Plateau to help to offset 
the shortage of coal The prinapal industnal 
district m north ivest France lias cotton, woollen, 
and linen factories, as well as the heavy indus* 
tries of iron and steel The industries of Pans 
include motor cars, furniture, clothes, and lux* 
ury goods, while the gloves of Grenoble and the 
china of Sivres and ofLimoges are w orld famous 

See also Vol I Fro<ch 

FRANKFURT-ON-MAIN. This city, not 
to beconfusedwith the smaller Frankfurt on the 
Oder, cast of Berlin, used to be the most important 
m Oenn'aTiY , Tfiay vi tW bttomt tS 

importance m the future It has a very good 
geographical position, on the River Main 
20 miles above its junction with the Rhine 
From this point four valleys radiate, giving 
access to the four quarters of Germany — to 
Prussia in the north, to southern Germany and 
Switzerland, to France in the west, and east 
wards up the Mam to Bavaria and then down 
the Danube to the Balkans It is not surprising 
that by the 20th century it was a rich and noble 
commercial town of some half a imlhon in 
habitants It had gigantic industrial plants, 
producing clicmicals, dyes, and drugs, as well as 
motor cars, bicycles, and many other goods 
The famous banking-house of Rothschild (q v 
Vol V) ongmated here, and the aty is still a 


great commercial centre, and, in particular, a 
money market 

Frankfurt started as a Roman and then as a 
Frankish settlement its name Frankfurt means 
‘Ford of the Pranks’ In 794 the great Emperor 
CiiARLEHACNE (q V Vol V) Called the assembly 
of his Empire there and from that time until 
1806 the German Emperors were crowned in 
the Romcr, the City Hall, of Frankfurt In 
1848-9 the seat of the first German national 
parliament was St Paul’s Church in Frankfurt 
After the Second World War Frankfurt was 
selected to be the centre of the Briush and 
American Occupation Zones Very man> 
famous people have been connected with the 
city Luther Ii% ed there, John Knox w as pastor 
there fora period, Goethe, the greatest German 
poet, was bom there, Gustavus Adolphus 
Napoleon, and Bismarck all Uved there at some 
tune(qqv Vol V) 

The old centre of Frankfurt was very p rtur 
esque, with its Cathedral, City Hall and iran> 
steep roofed old buildings, among whic 1 was 
Goethe’s house A green belt, along the ] ne of 
the old fortifications, divides the old city from the 
great residential and industrial suburbs of 
the new But Frankfurt suffered very severely 
from bombing between 1940 and 1945 and 
much of the beautiful old city was destroy ed 

FRENCH AFRICA Very large parts of North 
West, and Central Africa (see Map, p 5), as 
wdl as the large island of Madagascar (q v ) 
off the cast coast, arc part of the French Empire, 
cither as colonics or protectorates French North 
Africa consists of the protectorates of French 
Morocco and TimtsiA, and tiie karge co^dny of 
Algeria (qq v ) French West Africa is admin 
istercd as one umt by a governor general with 
his headquarters at Dakar on the west coast It is 
made up ofSencgal, French Guinea, Ivory Coast, 
French Togoland, and Dahomey (see Guinea 
Lands), and of Mauritania, French Sudan, and 
Niger Colony (see Sudan) French Equatorial 
Africa, sometimes known as French Congo, is a 
group name for French Cameroons, Gabon and 
Middle Congo (see Guinea Lands), and Ubangi 
Shan and Chad Temtory (see Sudan) 

FROST is the condition of the atmosphere at 
32® F (or 0° C ) and below, at which tempera 
ture ICC begins to form The word is used also 
to describe the work of frost — the crystals which 
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form on window-pancr. in intcmdy cold wcathcrj 
or ihc ^\hi(c rrwalhVation of water •vapour that 
covers the ttrass in winter. We use the word akt> 
when we speak of a lonq peiiod of bitter weather 
durinr; which the temperature remains below 
freezing-poirit, as in the great frosts of 1895 ancj 
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Frost is most in evidence in polar or in high 
mountain regions, where there is permanent ice. 
In the Ilritisli Isles the average winter tempera- 
ture is cvcrsavhcrc above 36“ F. c-xcept on very- 
higli ground, though frosts arc not uncommon, 
and during a hard svintcr sometimes last for 
weeks or even montlis. 

The fnctoiT^ wliifh favour frosty conditions irj 
temperate regions arc: the .spreading of a colei 
'.'tie rhhrr frf>m i>cisr or conimcnlJi} 

regions (w Wr'.ATitr.R); clear skies, wliich allow 
rajrid radiation of heat from the ground; and 
absence of wind, whicli would blow the cool 
lower layer of air away. In such conditions, with 
air f'tirly dry (sitrcc hca\y moisture slows up 
radiation), frost is probable at niglit even with 
an evening temperature of 40-5°. 

lire probability of night frost depends very' 
much on the c.vact position of a place. When a 
layer of very cold (atrd tlicrcforc heavy) air 
covers the groitnd on a windless night, It tends 
to flow downhii! and collect in the dip.s and 
Valles'S, just a.s svatcr might do. \VIsc fruit- 
farmers, therefore, ss’lro svish to protect their 
blossom against frost, avoid planting their trees 
in such placets — or, if they arc already growing 
there, gitard against frost on likely nights by 
lighting lire's. It is not the heat of these fires 
which gives the protection, bnt the way in svltich 
the hot .air rises and so stirs up the air all around. 
In morrtuainous countric-s, these descending 
flou's of icy air may rush down into the valleys 
like r;alcs^ — reaching in Greenland speeds of up 
to too miles an hour. 

’nw commonest tyi[)caf frost is probably ‘hoar- 
frost'. 'ntis is not c.v.acUy fiozen Dkw (q.v.) as 
is jKgml.arly supposed, since svith hoar-frost the 
w.Urr-v.tpour condetrses straigltt into ice, w'ith- 
out ever becoming liquid. The ice crystals form 
on solid objcci-ssiich asgra.ss, nvigs, leavc-s, house 
nxi&, and even sjuders* webs. Tlicsc crystals arc 
Ia'vIv to look at, resembling tiny ferns, and 
there arc few things more beautiful than a 
counlry-.sidc $p.irUsng with frost under the 
nu'-nring sun. Sometimes the leavTS arc fringed 
-v^ith stn.vH gtatiu called ‘rime*. 17 u.>; granular 
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form of white frost is forrned by the water- 
vapour condensing into minute droplets of 
For. (q.v.) and then coming into contact with 
cold olyccts, which freeze them. Spectacular 
cfCccts of frost arc often to be found on window- 
panes, wlicrc a delicate tracery- forms on the inner 
side. This is due to the moisture in the room 
cry-stallizing on the cold dry- pane. 

In contrast to die fairyland produced by hoar- 
frost, there is the cold iron-like rigidity of the 
ground during a ‘black frost’, when there arc no 
white cry-stals c.vccpt in sheltered positions be- 
hind licciges or large tufts of grass. Tliis is no 
local chilling of the air at ground-level, but shows 
the presence over the countiy of a great ma.ss of 
air whose temperature is below freezing-point. 
Coosrqvcotly, the icy winds it often brings tend 
to increase rather than lessen its severity. Such 
conditions arc usually due to a flow of air from 
the frozen, snow-covered Continent during an 
anticyclone. They give us our longest periods of 
frost. 

In the days before the Thames at London 
became a l)usy rvaterway, black frosts occasion- 
ally froze the river over, turning it into a road on 
which great Frost Fairs W'crc held with tents and 
booths, ^vhc^c shopkeepers sold tlicir wares to 
the hundreds of pleasure-seekers, and oxen were 
roasted wliolc over great fires. During the winter 
of 1683 tlic river was frozen over for two months, 
and Jiorsc-racing took place on tlie ice. In more 
recent times tlicre have been occasions when the 
river was partially frozen, as in February 1917, 
but many factors now combine to prevent tins, 
such as the %varmth given out by the many 
buildings, and the ‘blanket’ effect of the smoke, 
which slows up the loss of heal by radiation. 

A ‘silver thaw’ or glazed frost liappcns when 
a layer of warm air lies above air which is nearer 
the ground and below freezing-point. If rain 
then falls through the cold air, the drops become 
supcr-coolcd and, directly they come into con- 
tact with a solid, begin to freeze, covering 
everything wiilj a coating of ice. In such circum- 
stances telegraph-wires and even ns-igs may- 
become coated with ice as thick as one’s wrist, 
until the sheer wciglit cannot be borne, and they- 
break. A slight glazed frost occurs most winters, 
but, during the severe weather of January 1940, 
tlicrc occurred a quite exceptional glazed frost, 
which caused severe damage to trees in many 
parts of the British Isles. Lucidly-, such condi- 
tion do not often occur In this country-. 
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FUJIYAMA. One of the most famotts of the 
world’s volcanoes is Mount Fuji, In north- 
eastern Japan, about 70 miles from the capita), 
Tokyo. It 1$ 12,365 feet high — the highest 
mountain m Japan. The last time that Fuji had 
an eruption was in 1707. But the fires in its heart 
may be only sleeping, for steam still comes out of 
some of the cracks round the lip of its crater. 
There are many natural hot springs in the valleys 
round its base. 

Fuji stands alone, sloping down to the sea on 
one side and surrounded on the other sides by 
lesser mountains, by forests and open country, 
and hy a siTjjjg of Ivau/afiJ Jt2.V£s>. 
coming to Japan through the port of Yokohama 
are greeted by the sight of Fuji, rising from the 
clouds, ivhen no other land is visible Home-sick 
Japanese, leaving their country, crowd to the 
stern of their ship, looking at their sacred moun- 
tain to the last. Fuji seems to stand at one end 
of almost every street in the huge, noisy, ram- 
bling city of Tokyo (q v.), seen through a maze 
of telegraph-wires or over temple roofs. 

Even in the height of summer Fuji is crowned 
with snow, though in the hottest days the snow 
crown IS rather streaky. In winter the whole 
mountain is covered with snow. In the flattened 
top is the great crater, 2,000 feet across and 
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about 600 feet deep. The sides and floor of the 
crater are covered with loose cinders and jagged 
lava rocks. 

Every Japanese hopes at some time in Iiis life 
to climb Mount Fuji and to watch the sunrise 
from the top. An expedition up Fuji — or up any 
other of Japan’s many sacred mountains — is 
something between a holiday outing and a religi- 
ous pilgrimage. Pilgrims wear white kimonos 
and broad-brimmed, rather flat, straw hats, and 
carry thick wooden staves. Those pilgrims who 
pride themselves on doing as many popular 
expeditions as possible have the names of each 
shrine they have been to stamped on their 
kimono. In old days no woman might climb 
Mount Fuji or any other sacred mountain. But 
women, even in Japan, now do many things that 
would have shocked their grandmothers. 

The first part of the climb up Fuji can be done 
on horseback. At Uma gaeshi — the name means 
‘where you must leave your horse’, and there is 
a place of that name half-way up several other 
mountains — the pilgnm must take to his feet 
Ten hours are usually given for the climb The 
wise pilgrim arranges to sleep at one of the rest- 
hottses on the higher slopes of the mountain, 
getting to the top in time to see the sunrise, and 
then to watch the whole immense view of the 
sea and land, mountain and valley, break out 
of the clouds of dawn. 

Japanese call their mountain Fuji San or Fuji 
Yama. Both San and Tama mean ‘mountain’ and 
are written with the same character or little pic- 
ture They call her ‘O Yama’, which means ‘the 
Honourable Mountain’, and say she is like a 
halfiopcncd fan held down from Heaven. Every 
Japajiese poft has wriwejo of Fujh Evpjy artist 
has painted her. One famous artist, called 
Hokusai, painted a series of ‘One Hundred 
Views of hlount Fuji’. Fuji appears on china 
teapots, lacquer boxes, woven into rich brocade 
or cotton towels, decorating huge advertisement 
posters, or stamped on to cakes. The boughs of 
trees arc bent, with wedges, to make them grow 
into a Fuji shape. Japanese cooks make what 
they vrould call a ‘foreign style’ pudding of 
choO>late and white cream, which is a copy of 
the mountain. But none of these things can spoil 
Mount Fuju It remains one of the outstanding 
beauties of the world. 

Sec also [apan, Volcanoes. 
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GAMBIA. Tijcllrilish Crown C.o!ony i\rrd Pro- 
tcctomtc of Gambia in West Africa is only a 
narrow strip of country' ninning inland on both 
sides of the River Gambia for some 300 miles 
from its month {scf Map, p. 5). I'or about 70 
miles from the coast the territory' is about 30 
miles wide; farther inland it is only about 
6 miles wide. It has a population of about 
270,000. 

IIjc Gambia is a large river, emptying into the 
Atlantic on the rvesternmost bulge of Africa. 
Ships of 8,000 tom can navigate it for 150 miles 
from the sea; and too miles farther upstream it 
b still tid.al, .as wide as die Th.amcs at London 
Bridge, and, in flood lime, capable of rising more 
ih.an .}o feet. Swamps border most of its lower 
reaches, though increasing areas arc being re* 
claimed for rice land. Most of the villages arc 
away from the river, on higher and drier land, 
where a primitive agriculture is practised on 
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soil wliicli is poor and sandy. However, about 
every to miles along the Gambia there is a wharf 
town, where ground-nuts, the chief crop, arc 
collected for export and where European goods, 
mainly cotton, can be bought. Little river 
steamers and tugs call at these trading centres, 
and a certain amount of trafiic is carried by 
fcailing-ship and by dug-out canoe. Most of the 
people travel on foot along bush paths, trans- 
porting their produce on donheys. 

Ten miles up the river there is a sand-bank 
which w.*is fortified by the British in 1816 in 
their efforts to end the Slave Trade, Bathurst, 
the seat of British administration, is built on 
this island. A bridge connects it to the main- 
land. 

The Gambia aiiounds in hippopotamuses and 
crocodiles. Lions arc few- in number; but there 
arc many leopards, hyenas, monkeys, baboons, 
and chimpanzees. In the rainy season, from 
May to October, there arc swarms of niosciuitocs, 
and in some arc.as there arc tsetse-flies. Plagues 
of locusts occasionally ravage the land and de- 
vour die crops. 

See .rho Guinea Lands. 

GANGES. The Ganges issues from an ice cave 
in the south face of the Himalayas (q.v.) at an 
altitude of 10,000 feet. Flowing generally south- 
wards, it cuts through the mountains as a series 
of long, deep pools separated by shoals and 
rapids, which arc flooded during the rainy 
season and the period of melting snow'. From a 
point 70 miles cast of Delhi it flows south-east 
to Allahabad, where it is joined by its chief 
tributary, the Jumna. The Jumna also rises in 
the Himalayas, but west of the Ganges, and 
follows a roughly parallel course, passing 
through Deiju (q.v.) and Agra. The Ganges 
and Jumna arc the m.ain streams of a vast river 
system which drains the high ground surround- 
ing the upper part of the great Indo-Gangctic 
Plain (sfe India, Map, p. 229) on die north, 
west, and south. This sy-stem is supplemented in 
places by canals which extend the watered area 
over a wide part of die plain. 

From Allaliab.id the Ganges, by this time a 
migluy river, flows eastwards for over 400 miles, 
receiving water from the Himalayas by tribu- 
taries such as die Gogra and Rapti, and from 
the peninsular plateau by rivers such as the 
Son, W'hicli joins the main stream at Patna, 
llic greater volume of the tributaries from the 
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northern side causes the river to flow along 
the southern part of the plain. 

The Ganges spreads siU over its flood plain, 
making it one of the most fertile and productive 
regions of the svorld The peasant population is 
spread over the plain in thousands of villages, 
and towns such as Lucknosv, Ca;vnpore, and 
Benares, arc situated near the main river. To 
the Hindus the Ganges is a holy river. Shrines 
arc found all along it; but the most famous 
are at Benares, where hundreds of thousands of 
toTivo tath Vn \V>c 

waters. 

At the eastern edge of the peninsular plateau 
the river enters Bengal and turns south. Tu'O 
hundred and t^venty mfles from the sea it bepns 
to spread out in a great delta, which covers part 
of Bengal with a network of sluggish streams. 
Boats are the chief form of transport here. The 
main outlet to the sea is called the River 
Hooghly. A tidal bore sweeps up the Hooghly 
each day from the Bay of Bengal, and keeps its 
channel clear for shipping up to the port of 
Calcutta (q.v.). A large number of marshy 
islands, called the Sundarbans, covered at high 
tide, are formed by the delta at its seaward end. 
These iflands are covered ^vith mangrove swamp 
and arc uninfiabilablc. 


In its lower reaches the Ganges is continually 
changing its course and forming sand*banks 
which are dangerous to shipping. Buildings to(> 
near its banks arc often swept away in floods. 

See also Rivciu, Ihsk 

See also Vol I' Hlsduuu. 

GARNET. All garnets have originally been 
crystals of cubic shape, though those found in 
gravels have often been worn to round pebbles 
Several kinds arc not pretty enough for use in 
jewellery. Among those ranked as gems arc 
stones ranging in colour from golden-yellow tn 
cinnamon-brown, known as hessonite garnet 
They come mainly from Ceylon and Brazil 
Deep red or Bohemian garnets are the most com- 
morily used, though they are too common to be 
really ‘precious*. Sometimes they are known as 
Cape rubies or Arizona rubies Colondo and 
Arizona m the U.S A., Rhodesia, South Africa, 
and Brazil produce them; but Bohemi-i supplies 
the greatest number and has done so for many 
centuries. 

Another gem garnet is deep purplish red, and 
is called a ‘carbuncle’ when cut in a certain way 
It comes mainly from Brazil and Ceylon 

A softer form of gem garnet is olivine gamet» 
or demantoid garnet. The best specimens ar« 
bright green in colour and come from the Ural 
Mountains of the U.S.S.R. They have greater 
‘fire’ — as the power to break up whire light B 
called — than any other stone, even a diamond? 
but this is hidden by their colour. When cut 
they have a brilliant lustre. 

GAS, NATURAL. This term is generally used 

dtsetibt gas often vjftft depcs.ft's 

petroleum (see Oil, Natural). Such gas issues 
from the ground in many parts of the world — 
in the Caucasian oil-fleld, in China, but most 
of all in North America, where Chicago, Pitts- 
burgh, and other towns are supplied with natural 
gas pumped to them, if necessary from over ^ 
hundred miles aw’ay. In England the railway 
station at Heathfield in Sussex used to be lighted 
in this way. 

As the gas found with petroleum (on top of 
which it accumulates) has been formed from the 
same substance — the remains of minute animal 
and plant life deposited at the bottom of salt 
water millions of years ago — as the oil itself, it iS 
not surprising that it consists mainly of ‘marsh 
gas’ (or mcth.anc) which, as its name impbes, is 



qh-en o!T by manbc.*: and swamp:., and is abo a 
rcsiilt <jr decaying organic matter, Tiic ‘fire- 
damp’ dreaded by miners in coal-workings is 
also marsh gas, niiKcd svith enough air to make it 
csplorive — and here, too, its origin can be traced 
tothcdecompositionoforgnnicrnatcrial— the pre- 
historic {rci*s and ferns that arc now Coal (q.t'.}. 

NIarsh gas is, of course, by no means tlic only 
gas emitted from the surfiicc of tiic earth. The 
eruption of Voi.CANorjs (q.v.) is usually accom- 
panied by the emission of enormous volumes of 
gases and vapours ofmany kinds; but even when 
the volcanoes have been inactive for centuries. 
It is not unusual in their neighbourhood for gas 
to be continuously discharged from certain vents 
in the grotmd. famous example is the Grotta 
del Cane (or C.as'c of Dogs) near Naples, sviicrc 
human beings can brc.athc safely otving to their 
iu-ight, but dogs arc quickly made unconscious 
l)y the hca\w layer of rarhonic acid gas (c^arhon 
dioKidc) iianging near tlic fioor. 'I'iic V.allcy of 
Death in Java and Death Gulch in tlie Vcliow- 
stoiic Park, U.S.A., perpetuate in tlicir names 
more tragic episodes. Tlicrc is an old legend that 
tlic prophetess of the famous Dclpliic Oracle of 
Ancient Greece owed licr inspiration to breath- 
ing a m>*siie. vapour that rose from a cleft in the 
Door, the efTect of which w.as to reduce her to 
foimilsinns, when the god Apollo would make 
u«e of lier to deliver his messages to mankind 
Dmswrioy, \’ol. I). Though we may think 
that the sejznrcs were probably caused by Uic 
laurel leaves which she chewed before awaiting 
inspiration, the fact that the god is said to have 
defended his shrine by carlliquakcs which hurled 
down rocks against ihcinvadci-s in .jSo and again 
in 279 n.c. suggests that there was at that time 
volcanic activity whirh might well liavc been 
accompanied by the. emis’-ion of gas. 

Sre Vo!. VH: (5 a* Ixta-iTav. 

GENEVA (J*op. 1 jfi.ooo). I'he totvn of Geneva 
lies .at the jouUi-wcs? end of I,akc Geneva. It is 
the capital of the tiny Swis5 Canton of Geneva, 
sslijch is al^no^t surroundcs! on its hind ward side 
by Fntnee, Gcncv.i was a tosvn even in Rotnan 
this's. At tnie time it was part of Burgundy, but 
in the tOth centun* !t.< debens made an alliance 
V. ith the Swiss Chintons ofBcrn and Fribourg .and 
wish their help becasne independent. Geneva 
joined tlsc Swiss Confetieration in i8j4. 

Gettrva is a mixture of old and new. The 
Cathedr.d dates frvun th.c t Cth rentury, and there 


GENOA 

are fine examples of i5tli to iClh century archi- 
tecture, .ns well as big modern squares and boule- 
vards and many m.ngnificcnt public buildings. 
7 ’lic blue tenters of the River Rhone rush out of 
the lake and through the town, and arc joined 
by the grey snow-waters of the River .Arve. Both 
rivers arc crossed by a nurnberoffine bridges. 

Geneva has alwaws been more a European 
liian a purely Swiss city. In the i6th ccntiny 
Calvin, the French religious reformer, lived and 
worked there for a long time, and it became 
the centre of what was later c.nlled Calvinism 
(q.v,, Vol. I). It was chosen for the international 
conference of 1O6.5, the Geneva Convention, at 
which the rules for taking care of sick and 
wounded in war-time \s»crc drawn up. After the 
World \Var of 1914-18 it w.ts agreed tliat the 
headquarters of the newly formed Llacuk of 
Nations (q.v., Vol. X) and of the International 
Labour Office should he in Geneva, The Inter- 
national Labour Ofiicc building was in use by 
1926; but the Palace of tlic League ofN.itions 
w.as still unfinished when the Second World \Var 
broke out in 1939. 

It is a commercial and industrial town, too, 
and is important for the manufacture of watches, 
and scientific instimmcnts, cutlery, andjcwcllcry. 

See also S\vrrzr,ni.AND. 

GENOA (Glnova) is on the north-west coast of 
Italy and is its most important seaport, with a 
population of over 680,000. It serves as pas- 
.senger and caigo port for most of northern Italy, 
including the big industrial towns of Milan 
(q.v.) and Turin. Its c.\tcnsive shipbuilding 
>-ards, the docks, and parts of the city were 
badly damaged by air attacks in the Second 
World War. Genoa is built on a narrow coastal 
plain and stretches up the slopes of the liilis 
behind, so that some of the streets arc very steep, 
and fuiiicul.Trs arc used to reach the upper parts 
of the town. It has a surprisingly rigorous cli- 
mate, to which has been attributed the energy* and 
ioughne,ss of the Genoese, who have been famous 
for centurie-s as merchant advcnturcis, warriors, 
and sailors. Christopher Coll'miius (q.v., Vol. 
AO, for instance, is reputed to have been a 
Genoese. During the Middle Ages Genoa 
ranked .Ts a first-dass sea power, a rival to 
\ ENtcr. (q.X'.). She established scattered colo- 
nic? throughout the Middle East and as far 
afield as the Crimea, and imported to Europe 
the luxuries of the ILast. But she wasted her 
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resources b> \vars N«th her n%als, especially 
Venice, and, dunng peace time, by internal 
quarrels and civil stnfe By the 17th century 
the Turks had captured her colonies, and Genoa 
had gi%cn place as a sea power to France, Great 
Britain, and Holland In 1870 Genoa became 
part of the united Kingdom of Italy One of 
her atizens, Giuseppe Mazzivi (qv Vol V), 
ph> ed an important part m bringing about this 
unification 

Genoa is a fine town and bears traces of past 
greatness in her many impressive palaces and 
beautiful medieval churches, while the number 
of modern buildings leaves no doubt as to her 
present vitality A famous curiosity is the large 
cemetery with Its extra vagantmarblemonuments 

Sec also Italy 

GEOLOGY. This is the study of the earth 
(Greek geo earth and logoSt study) Since little 
study can be made of the earth’s intenor, save 
from the evidence of earthquakes and volcanoes 
and from the known mass of the earth, geology 
has to deal mainly with the solid ‘crust’ of the 
earth This vanes in thickness, but may be 
regarded as haMng an average thickness of 20 
miles Below tins lies the sub crust’, which is 
belie%ed to be in a semi plastic condition, owing 
to the increase of temperature as greater depths 
are penetrated and also to the fact that the 


As svtII as studying the processes ^vhich go to 
make mountains and change the distribution of 
land and sea, geology is also concerned wth the 
weanng aivay of the rocks and the deposition of 
sediments m the sea since these processes affect 
the weight of the crust and its pressure on the 
sub crust These matters are also the concern 
of geographers , and thus the studv of the action 
of atr, wind rain, nvers, frost, and ice upon 
the earth’s surface is common ground to both 
sciences, and is sometimes known as ‘physio- 
graphy* 

Another branch of geology, known as ‘strati 
graphy’, is a detailed study of the strata or 
layers of rock of svhich the earth is composed 
Not all the crust, however, is to be found in 
layers, for some of it has been formed from 
molten rocks from the earth’s sub crust The 
science of stratigraphy spnngs from the ivork of 
William Smith (1765-1839), sometimes called 
‘the father of geology’ He first convinced 
people that, m a scries of layers of rock, unless 
we can prove that these laycn have been over 
turned, the bottom layer is the oldest Thu 
principle, which noiv seems to lu fairly obvious, 
IS sometimes called the ‘First Law of Strati- 
graphy’, and IS of great importance to geology 
the whole science of which is built up on the 
assumption that the present provides many clues 
to the past It follows from these principles that 
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SSn ON ACKOM EVCLAM) FROM THE MALX-EBN IIILtS TO THE CHILTERN HOLS 

1 Pre-Cambnan and Cambrian 6 CoraUian 

2 Tnassic 7 Kitncndge Clay 

31^ 6 Portland Beds 

4 Lower Oolites 9 Gault and Upper Greensand 

5 Oxford Clav 10 Chalk 

From A Holmej 'Pnnnplts of Physual Geology , J^tlsen 


lightest and least easily melted substances arc 
concentrated in the crust itself If one part of 
the crust becomes heavier than another, the 
plastic sub enut tends 10 be squeezed away from 
under thu region and to thrust upwards below 
any adjacent region v\here the crust is not so 
heavy These movements of the earth’s crust, 
continued over thousands and even millions of 
years, help us to exphm how layers of rock con- 
taining the remains of animals and plants which 
once lived in the sea arc to be found on land 
at considerable distances from the sea shores of 
to day 


any ammals or plants whose remains are found 
in lower beds of unturned strata must have 
existed before ammals or plants whose remains 
are found in beds lying above Such remains arc 
called Fossils (q v ), from the Latin word fosm, 
‘something dug up’ {see Archaeology, Vol I) 
WilUam Smith further suggested that rocks 
which contain exactly the same types of fossil 
were probably formed at approximately the 
same time This is called the Second Law of 
Stratigraphy Many years of detailed and ex- 
haustive investigation all over the world have 
conclusively proved it to be correct The period 
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of forjn:ifion of any rock can br determined by 
iH fa«il content, if it has any. For it has been 
found that although some tsprs of fossil may be 
found in beds ofj^rcal age and also in beds which 
liax-e been formed comparatively recently, there 
are othem winch arc to be ibtind only in one 
sir.atum — some Ijcing restricted to no more than 
20 or 30 feet of the bed, or even less. From these 
fo<si!s of restricted range sve can tell the age of 
the rock — and so the finding of them is one 
of the chief tasks of the geologist. The study 
of fossils is ktiown ns pnlnconiology (Gk. pa- 
Iniflr, ancient); and in the unis'crsitics and in the 
great government museums of the world, in 
the lairoratorics of oil companies and mines, 
.specialists spend their whole time at this work 
and, even so, are able to cover only a very small 
portion of the field — in fact some men concen- 
trate nil their cfforLS on just one class of animal 
or plant. In order to identify the fragments of 
anintals and plants that he find.s, and suggest 
wliat part they may liavc played in the living 
organism, the geologist also has to study biology. 

In addition to palaeontology' tJicrc is another 
bnindi of geology', known as ‘petrology’ (Gk. 
p'tros, stone), or the study of rocks. To the 
pctrologist the most interesting rocks on the 
whole are not those with fossils in tlicm, but 
those formed from the lavas which svcllcd up 
into or ihrougli the emst of the earth and has'c 
since cooled either below or above the cartli’s 
surface. This very detailed study of rock con- 
.stituents involves the use of the microscope, by 
means of which the crystal and other contents of 
vciy thin sections, about a hundredth of an inch 
thick, .are identified. It also requires an ele- 
mentary' knowledge of ‘crystallography’, which 
is the study of the origin, growth, physical pro- 
perties, .and even the internal molecular arrange- 
ment of cry*sials. Two further branches of 
geology arc ‘volcanology’, the study of VoL- 
tiA.Nons (q.v.) and ‘seismology’ (Gk. stismos, 
c.arthqiiakc), the study of EMcniCir.AKES (q.v.). 
Fo geology invoKa's a wide knowledge of the 
'cicn( e.s, including physics and c\'cn Asironouy 
(q.v.). 

One of the main difiicultics in ssaating about 
ecology' b that theories change from time to time. 
With almms any theory it is always possible that 
new evidence m.ay come to light whicii docs 
not fit — and then die theory must be altered. 
Fta\^nd!y, there is the d.anger that the reader 
m.ty mnru*,»* theory v.i;h faet—and it must l>c 


remembered that nature is not uniform and docs 
not readily fit in with tlic rules and regulations 
or ‘]av.*s’ with which men seek to describe natural 
procc-sjes. So in geology there arc a number of 
minor facts which do not appear to fit in with 
existing theories. This may be because local 
variations from general principles arc always 
possible, or that the facts do not tell the whole 
story — so that other data should be .sought to 
make quite sure that these facts and the main 
theory arc actually in conflict. The geologist, 
therefore, cannot be dogmatic, but must be 
ready to modify his thcoric.s as new evidence 
shows tiic way. 

Sec also Kartii; CAnTii, Hisrony or; Mov-vtain 
I ltaLDi-s-o; Covrivi stal Dfurr; Di,.si;dat)On; Rocks; 
Rock I'oK'rATio.v; Mivi.rai-s. 

GEORGIA, see UxiTCD St.mxs or America. 

GEORGIA. The .Soviet Socialist Republic of 
Georgia, with a population of over 3^ millions, 
is the western part of Transcaucasia, the 
.southern end of tlic neck of land between the 
Black Sea and tlic Caspian Sea {see Map, p. 459). 
To the south-east arc the Soviet Socialist 
Republics of Armenia (q.v.) and A7.r.RnAijA.N 
(q.v.). Georgia is made up of tJic valley of the 
River Rion and a narrow coastal plain .along 
the Black Sea, with mountain ranges, part of the 
C.AUCASUS Mountai.ns (q.v.), on the north and 
south. 


■A IS riir ii'p; js rigs vaixs v, ci oucia 
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The climate is sub tropical, wth mild witUets 
and hot summers Except in the extreme east 
there is ample moisture Palm trees and 
eucaliTitus trees flourish Large orchards of 
peaches and of citrus fruits cover the coastal 
plain and the louer Rion valley, and on the 
lower hill slopes there are tea and tobacco 
plantations and vineyards The upper hill slopes 
arc forested ivith mixed deciduous and com- 
ferous forests On the very fertile soil of the 
nuddle Rion valley are vineyards, orchards, 
gram fields, mulberr) trees, and rich pastures 
for dairy cattle In the extreme cast of Georgia 
lack of ram results m dry, treeless grassland m 
the upper Rion valley, mth bare and stony hill- 
sides This poor agncultural area is nch in oil, 
hoM ever 

The capital of Georgia, Tiflis (or Tbilisi), is 
situated in the dry barren eastern region Thcold 
city has narroiv, crooked streets and fiat roofed 
houses the new city « \ery modem, mth its 
broad streets, big buildings, and electric lights 
The word Tbilisi’, meaning ‘warm springs’, 
refers to the sulphur springs of the aty which 
have been m use since earl> times The mild dry 
w-inter climate has made Tiflis a popular winter 
health resort 

See also USSR 

GERMANY. 1. The central position of Ger- 
many, open to the very different influences of 
western and eastern Europe, helps to explain its 
long political importance It was not until 1871 
that the whole of the country was united under 
one central government {see Germans, Vol I) 
In south and west Germany, the northern edge 
of the Jura mountains, the Alps, and the high 
mountains of the Bohmer Wald (Bohemian 
Forest) and the Erz Gcbirgc form the frontiers 
with Sivitzerland, Austria and Czechoslovakia, 
and the deep Rhine valley and Rhine highlands 
that with France and Belgium North Germany, 
on the other hand, is part of the %ast European 
plain which stretches continuous!) from nor- 
thern France eastwards to Russia Here there 
arc no natural frontiers — and those svith 
Holland, Denmark, and Poland have always 
been easily crossed in time of wiar The eastern 
frontier, in particular, his ahvay’s been sul^ect 
to change, as all through history German settlers 
have pushed steadily eastivards, seeking more 
land To-day , after the Second \Vorld \Var, the 
Gcrman-Polish frontier has receded westwards 


to a Imc along the lower River Oder and its 
tributary, the Neisse 

Germany has three outstanding physical 
characteristics Firstly, there is a very obvious 
division between the flat northern plain and the 
mountains of the centre and south Secondly, 
more than a quarter of Germany is forested, 
mainly with pine forests Thirdly, Germany is 
a land of large and important nvers Four of 
these flow north to the Baltic and North Seas 
the Oder and the Elbe nsc m the mountains of 
Czechoslovakia, the \Vescr rises in central 
Germany, and the Rhine (q v ) nses m Switzer- 
land The fifth important nver is the Danube 
(q V ), which flows eastwards across south 
Germany to the Black Sea All these rivers, 
especially the first four, are navigable for much 
of their length, and have always played an 
important part in German trade Their valleys 
are ancient trade routes between northern 
Europe and the south and east roads and rail 
ways still follow them to day, and piss through 
the old historical trading towns 

Germany can be divided into three mam 
regions. North Germany, Central and ^Vest 
Germany, and South Germany 

2. North Germany is a lowland, made up of 
level plains and gently sloping hills rising to 
about 500 feet above sea level Its southern 
boundary is the central uplands — roughly the 
line Cologne, Hanover, Magdeburg, Leipzig, 
Breslau (now in Poland) Across it wide, slug 
gish, winding rivers, edged by low terraces, flow 
not many feet below the general level of the 
land 

Climatically, north Germany falls within the 
belt of westerly winds, and the western half of 
the lowland obtains its rain from the Atlantic 
cyclones Winters arc long and hard, and sum- 
mers rather warm The farther cast, the more 
scYTre becomes the climate In north-east 
Germany the nvers and the Baltic Sea freeze 
over in winter, so that water transport is at a 
standstill, and the Baltic ports, such as Stettin, 
become useless In contrast, the summers are 
very hot, and most ram falls m this season, 
largely in the form of heavy thunder ram 

Tlie northern lowland is the least developed 
and most thinly populated region of Germany 
much of the land being infertile and badly 
drained South of the alluvial estuaries and the 
sand dune and lagoon coasts, the country con 
sists largely of dry, sandy pine forest, scrubby 
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lirndiKuicl, loiigh p.T!tiirc, nnd patches of low, 
'u.iinpy niooiland. TJic fotesis arc the somce 
of an iinpori.uu timber indtisiiy. Villages arc 
lew and ‘'rattcred. In the welter ^'.cst ate low 
moors, with swampy areas of peat-bog and 
yi.i's, thongh many base been reclaimed for 
aericuUmc. The fanns are usually built of red 
briclr. 

Noith-cast of the liibc. in Sciii r_sw'K'.- 
nni,sT{ IN' (q.v.) and Mcrklenbiiig. although the 
legion is thinly settled, there is mote iarming. 
SuJMr-bcet, potatoes, and lyc arc grown, and 
thetr are often hedges round tlic fields — an un- 
usual feature in Get many. The black-and-svliitc 
IloKtein cattle come ftorn this area. 

1‘iic broad itvrrs wind across the lowland in 
wide cultivated valiess, the villages lying on tiic 
i'cttcr-titainrJ tcrracta:. .\t the heads of the 
riser C'.uinries lie the great German ports and 
ti'.mufscttirimt cities, Emden, llrcmcn. Hav- 
I’l'RO (q.s%}, nnd f^tettin. Inland, the one great 
ifn-.n h I>! ni iv (q.s’.), c.ipit.il of Geniiany «incc 
ard the cenUe of the road and ralhs-ay 
‘sN'cm of the whole countn-. 

'1 hr <anthcni edete of tb.e noritirm lowland 
ss quite ddTrrrnt frtun the a-est. .>\ rich, fertile 
bth o! l.vrti, ftorn to 50 miles svide, stretches 
bom iiarovei to litc I'oli'h froaticr. atid is one 


of the most important agricultural jcgions of 
Germany. The landscape is svide and open, 
ssith hedgclcss fields, no trees, and hirgc com- 
pact villages. Wlicat and sugar-beet arc the 
chief crops. Hanos’cr, Ihunssvich, Magde- 
buig, and Leipzig arc old trading toss'ns, as 
sscH as great agricultural and manufacturing 
centres. 

3. Ci .sTJtAi, ANT) "WTst Gi.rman-y is a region 
of girat complavity. Its high platcau.\', forested 
hills, and small lowlands form a barrier between 
north and soutli Germany. The principal rivers, 
flossing from south to north, have formed 
historic romcss'ays piercing the highlands, and 
gisc some unity. Three main divisions ran be 
traced; (i) the Rhineland, (2) the upper Weser 
and Hesse hill country, (3) the middle Elbe and 
Thuringia. 

The Rhine plateau is a bro.ad liigliland block 
of hard old locks, mainly slates and sandstones, 
s*. ith a general height of 1,300-2,000 feet and 
a remark, ibly level skw-linc. The Rhine flows 
across it from soutli-cast to north-west, and from 
Mainz to Bonn has cut a deep, stecp>sidcd gorge, 
f'-dow which the river enters the north German 
ios\iand. The Mo'dle is liic chief tributarv of 
the Rhi: 1C and, like most of its tributaries, winds 
in the bottom of a deep valies' bclovr steep, often 
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forested, slopes The nvers have divided the 
plateau into separate blocks West of the Rhine 
are the highest parts of the plateau, including 
the Hunsruck and the Eifei hills, which are 
forested and sparsely peopled The surface of 
the Eifel is broken by old volcanic stumps and 
crater lakes East of die Rhine the upper levels 
of the plateaux are undulating or gently hiUy 
The heights are covered by thick pine, spruce, 
beech, and oak forests, and the lower slopes are 
a mixture of coppice, pasture, and a few arable 
fields The region is iWrdy peopled Most 
villages and towns are concentrated in the deep 
narrow vallc)'S, particularly in the south, where 
the well drained sunny slopes have been cleared 
of forest for the culUv’ation of the vine The 
Moselle valley and the southern slopes of the 
Taunus are famous for their wines 

Along the northern edge of this region lies 
theRuhr-Westphaliancoal field before iggglhc 
greatest coal producing area in Europe It was 
the basis for a huge concentration of heavj iron 
and steel mdustnes, with houses and lactones 
stretching almost continuously for many miles 
With the Rhine to provide cheap and easy 
transport for its mdustnes, the Ruhr had a huge 
world trade on which Germany’s prosperity 
largely depended To the south of the Rhine 


plateau lies another but smaller 
coal field, just east of the Saar 
River, a tributary of the Moselle 
This IS the basis of the small Saar 
industnal area Cologne is the 
most important city of the Rhine- 
land 

East of the Rhine plateau is the 
River ^Veser and the Hesse hiU 
country Here a complicated 
senes of low hills and plateaux of 
sandstone and limestone alternate 
with small, hiil encircled lowlands 
and broad valleys The whole 
country-side is most prosperous 
looking LargeviUagesheamongst 
well tilled and hedgeless fields 
The lowland soils are fertile and 
there are orchards in sheltered 
parts Above the field« hills and 
plateaux nse gently m slopes 
broken here and there by steep 
limestone chfis The heights are 
all crowned by woods especially 
the pine and spruce forests, so 
characteristic of central and south Germany 
This ty'pe of country stretches southwards to 
the volcanic Vogelsgebirge These arc high and 
covered by forests and rough mountain pastures 
their flanks scored by deep vallevs Through 
this region run important routeways between 
south and north Germany 

East of the Hesse hills lie Thunngia and 
Saxony The nvers all flow to the Elbe, the 
main north-south routeway The Harz moun 
tains in the north, and the Thunnger \Vald and 
the Erz Gebirge in the south, arc high rounded 
plateaux, cut by deep valleys and covered with 
dense pine forests, except the highest pomts, 
whith are moorlands The soil is poor, the 
wmters long and severe, and the mountains 
would be very thinly peopled were it not for the 
many nch mineral deposits which have been 
nuued for centunes Although these ttunerals 
have now lost their importance, the people 
remain m the valleys, employed m such indos 
tries as wood, glass, pottery, leather, and textiles 
Dresden (q v ) is the chief town In all these 
mountains there are many spas and health 
resorts 

East and north of the highlands, the Thurin 
gian and Saxony lowlands slope gently east 
wards Wooded bmestone and sandstone hJb 



ri'f': nbovcnrcas of v.cll-dniincf] fcrlilcsoil, u-hich 
Jiavc been settled since prehistoric times. The 
Intubeapc is ricli and open, growing wheat, 
sugar-beet, and fruit, srith cattle pastures on the 
wetter clay soils. 7’his important agricultural 
region helps to feed the indttstrial areas of the 
Saxony and Silesian coal-fields (now in Poland), 
barm buildings arc built of wood and plaster, 
the xmial materials throughout central and south 
Germany. 

4 . SntjTH Gr.RMANY lies south of the Rhine 
plateau and the 'Phuringcr Wald. In the west 
arc the upper Rhine atid loxvcr Main plains 
between basic and Main/., often called ‘the gar- 
den of Germany'. The deep rift-valley is well 
rhcltercd, and the climate is hot, dr\', and sunny, 
'riie straightened course of the Rhine, an im- 
ponant wntenvay, floxs-s between coppice and 
water-meadow below the Rhiixe terraces. The 
yields of cereals, fruit, and hops arc the highest 
in Gerrnatiy. On the deep soils of the bordering 
liill-sides arc continuous vincyaj-ds, xvitlx deep 
cave cellarage for the wine. To the cast, the 
v.illey is bordered by the Black Forest and the 
Odenwald, both high, thinly peopled plateaux 
covered by dense fir and spruce forests. 

The rest of south Germany falls into four main 
regions— the Main and Ncckar scarplnnds, the 
Jura Mountains, the Danube v.allcy and 
bavarian foreland, and the mountain borders. 

The Main and Ncckar rivers rise in llic Jura 
near the source of the Danube, and flow north 
and west to the Rhine. In their lower courses 
they exit through the sandstone in a series of 
speeiacular gorges, bcloxv steep, reel clilTs, 
rmwiied witli fir forests. The whole of the 
middle and upper courses of these rivers and 
their trilnitaries lies in an extensive hill and vale 
counlrx’. Tiic low lulls arc mostly covered by 
dcfi'C forests of pine and beech, but below them 
sireich open arable fields and pasture land. 
Cultivation is paxlx’cularly intense along the 
Mnif) and Neckar vallc^x, where vineyards and 
liojvgardcns are found oti all die drs*, sunny 
slopes. The ntaxxy towns arc all rcgion.al 
c.apitals of historic and cullur.al itxiportancc, and 
centres of communie.xtion, Stuttgart, ^V^i^:burg, 
Schwcir.furt, and Nxirenxberg being the tiiost 
inxtxonaxxt. 

1 he Junx Mouiitains, in Swabia and Fran- 
ro’iia. sxvecp in .x bro.ad crescent from souih-xvest 
to nortli-east. The coutiiiy is bleak, v,ith little 
sutfaee wa’e.r, tlsiss soils, axxd a covering of rough 
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mountain pasture and forests. The northern 
steep hill-side is cut by gorges into high clifis, 
many croxvned by historic castles. 

At the foot of the southern slopes of the Jura, 
the broad river Danube flows eastwards, some- 
times through deep gorges, sometimes across 
swampy lowlands bordered by cultivated ter- 
races. It has never been a x'cry important 
German waterway, but its valley has always 
been a strategic routcw.ay into Europe from 
tlic cast. 

South of tljc Danube the Bavarian foreland 
rises gradually to the Bavarian Alps. Tlic high 
foreland h.as an undulating surface, cut by many 
right-bank tributniics of the Danube. Each 
river flows tlirough nxeadoxv and xvet woodland 
in a maishy valley, cut into the great mass of 
sands, gravels, and glacial drift brought down 
by former glaciers from the Alps. The higher 
better-drained strips betsveen tlic rivers arc a 
mosaic of pine foresUs, open cultivated terraces, 
patches of heathland, moors, and peat-bogs. 
Because of the hdght and northward slope of the 
land, the xsinfers arc cold and wet, and agri- 
culture Is restricted to hardy crops. The popula- 
.tion is mainly rural, ap.art from two large towns, 
Mu.N-tcti (q.v.), the great industrial centre of the 
south, and Augsburg. 

Tlic Bavarian Alp?, the Bavarian Forest, and 
the Bohemian Forest (or Bohmer Wald) arc the 
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frontiers ol Germany in the south and south 
cast They are high, rugged mountain ranges, 
cut b> deep gorges and, except for the highest 
summits covered by dense coniferous forests 
The Alpine peahs nsc above the permanent 
snow*Lne 

See also Arrs Danube Rhm Berun, Dresden 
Frankturt Hamblrc Munich 

Sec also Vul I Germans 

GEYSER. This nord comes from the Icelandic 
gfjsir, meaning a gusher or rager Gej-sers are 
natural springs or fountains tvhich at more or 
less regular intertals hurl masses of hot wafer 
and steam up into the air They arc found only 
in districts where volcanic activity, though dor- 
mant, has not yet quite ceased, the most famous 
being those in Iceland New Zealand, and 
\ cllovvstone Park, USA The cause of the 
intermittent spouting of gey’sers lies in the fact 
that the boiling point of water or any liquid 
depends on its Pressure (q v ) (A familnr 
example of this « the impossibility of boding an 
egg on a very high mountain since at that alti 
tilde the pressure is so reduced that the boiling 
point of water is too low to set the egg) Every 
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geyser consists ofa long tube down tlirough the 
earth, probably following some crack caused by 
volcanic energy The temperature of the earth 
in the lower parts of the tube is well above 
normal boding point, being highest where the 
depth IS greatest As soon as the w atcr at or near 
the bottom reaches a temperature at which it 
must bod, the whole column is raised upwards 
by the pressure of steam By this means much 
of the w ater abov e, already heated above normal 
boding point, is earned upwards and the pres 
sure on it reduced so much that it, too, bods 
instantly The whole tube then squirts its con- 
tents violently up in the air to a great height 
Hot w ater is able to dissolv e far more mineral 
salts from tlic earth than cold, and these must be 
deposited when the vrater cools or evaporates 
Consequently, most geysers and hot spnngs build 
around themselves fantastic ornamentations of 
lime and sihca They are further helped in this 
by the action of certain minute organisms called 
‘algae’ which flounsh in the warm water and 
secrete these minerals m their skeletons As a 
result of these processes (which may be com 
pared to the formation of stalactites and stalag 
mites in G.av'es and to the budding of Coral 
Islands, qqv) the basin of a geyser slowly 
builds itself up higher and higher, like the crater 
of a volcano The ‘Great Geyser’, in Iceland, 
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for example, ha-! a ha-sln of v.hitc Mlira, about 6o 
feet rirrn'< anti .[ feet tJeep, on top of a .jo-fKit 
fnoimd tifthe-iaTnr material. The tultedown the 
tnidtiSe jt over 70 feet deep. The in(on.-als be- 
tv,eeii erufttion^ vary fiom d to y,o hours, and the 
heieht to tvhirh water it throwrt, from Oo to 
150 feet. But the nm\t spectacular cejsers arc 
probably ihoie in iJiC Vrlbtvstonc ict'ioti of 
Anierira. 'J'hc best known of these, ‘Old I'aith- 
ful’. was so called from the retpilarily witJi 
whirh it Iturted up water and stcajnfor5 minutes 
at intervals of about an hour. Jets from the 
'Beehive' exeecd a height of aoo feet and drift 
.assay as spray and steam, none falling bark into 
the basin. In this district, too, is the beautiful 
'White Mountain', a lofty ma.ss of while lime 
defwit-s with a :it the top nboot i jjo jvtrds 
in diameter. Ftorn this tlie pale green water 
trickles down over a scric-s of terraces into 
vaiious pools, gfotvinp cooler a.s it dfscends—so 
that baiheis ate able to clioosc svatcr of any 
temperature tliey please. 

Tire gcy.scix of the Rotoiua dispict of Auck- 
land in New Zealand wetc started off again by 
a disastjous eruption in lOBG. As well as caiusing 
murh loss oflifc and damage to piopcrty, this 
desiioyed the famous and beautiful system of 
terrarcs. At the time of the cniption, mud, 
w.iler, stones, and steam were Iturlcd nearly 
t.ooo feet into tiic air. To-day, in addition to 
geysers, there arc icmarkablc pools of boiling 
nuul or water, jrt.s of steam, and fantastic rock 
formations. In some plact*.s, botli in New Zea- 
land and in Amcric.i, it is said that you can hook 
a trout in a cool sticani of water and, sviihout 
moving your feet, ca.st it still hooked into a hot 
stto.am wlicrc it will cook. In fact, the salts in 
the hoi springs arc so strong that the trout would 
not t.ute vety good. Both in New Zealand and 
in Amerie.i the pools catching the hot water arc 
nuieh used by bather's and abo by invalids who 
benefu fi-om the mit'.crals dissolved rn them. 

t-ef .a! vs \'oi evsurs. 

GIANT’S CAUSEWAY. This is one of the 
natural wonders of the world, and lies on the 
ri.oflhern co.'sst of Itel.trrd, near Portrush in 
tljc county of Antrim. Itcon-iijts of tlrousamR of 
I'f'lijstins of rrddidi b.as.iU ruck, genenrlly .sb.- 
lidcd. set closely together in a honeycomb 
tv’turatiou. The columns diOcr in height, and 
f'nrr in the Gnind C.au<rway a sort of grant 
s:.t;rc.«e Ic.ading down to the sea, Tr.erc are 
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picturcscpic and grott-sque foimaiions, such as 
the Giantbs Organ, where the columns rise high 
into the air, reminding the onlooker of the pipc.s 
of a great church organ. The ^Vishing Chair i.s 
built of a single pillar surrounded by higher 
pillars, giving it the .shape of an arm-chair. 

There arc many legends which attempt to 
c.\'plnin the origin of the Giant’s Causervay, the 
most popular being that Finn MacCool, a 
Icgcndar)- Irish giant, built it in order to cross 
to the Scottish Coast (see Gi.\mts, Vol. I). 

Geologists say that it w-ns caused by tlic rapid 
cooling and cracking of a sheet of basalt, which 
poured over the land from a fissure eruption in 
the Tertiary Geological Period several million 
years ago. Most of the basalt columns are si.K- 
sided, but there is one — the keystone — with three 
sides, and a few others with seven, eight, and 
nine S!dt:s. 

See also Rock FoRUAriox; Uocia, Seciion a (a); Voi.- 

CMOtJ. 

GIBRALTAR. Tlie narrow Straits of Gibraltar 
lie at the western end of the Mediterranean Sr.i 
between two m.-issivc promontories, ig miles 
.ip,art, wiiich were knowai to the ancients as the 
Pillars of Hercules. Although the straits look 
pb.dd. there is a strong eastward current—- and 
s-niiors used to believe that, but for the gi.int 
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pillars, there ^sould be a rush of waters from the 
unbnouTi Western Ocean that would surely 
ovcrvNhelm the shores of the inland sea In later 
jears, when the Chapel ofSt. Europa was built 
on the Spanish side (where modem Gibraltar is 
tO’day), It became a centre for pilgrims, and 
ships End a salute as the> sailed by. 

The Rock of Gibraltar stands on a prong of 
the northern promontory, 3J miles long. Its 
northern end is a low-ljmg sandy isthmus, half 
a mile wde, knmvn to the Spanish as the Devil’s 
Gate. Above it the north end of the Rock rises 
sheer to 1,000 feet and is called Salto delLobo, the 
wolTs leap The ridge of the Rock runs due 
south, reaching two summits, Middle Hill, rising 
to over 1,400 feet, and O’Hara’s Tower, which 
commands the straits The southern face of the 
Rock slopes down to ^VindmiU Hill and the flat 
plateau knowm as Europa Flats. The cast side 
is much steeper and more inaccessible than the 
west, on the slopes of which lies the town of 
Gibraltar. The promontory forms the cast Side 
of the magnificent Bay of Gibraltar. The 
Spanish port of Algeciras is 5 miles west on its 
other side. 

Although long Lnotvn and re\ered, Gibraltar 
seems to haw been uninhabited until the 8th 
century except for the apes that lived in its 
caves. In a d. 710, however, southern Spain svas 
invaded by the Moors, and in the follo%ving year 
Tariq-ibn-Zeid landed with more men and took 
possession of the Rock, renaming it Jebcl-Tariq 
(mountain of Tariq), corrupted later by the 
British to Gibraltar. 


•» For 7I centuries Gibraltar 
1 was a Moorish stronghold 
’ The ca%cs and potholes with 
^vhich the limestone mass is 
riddled were fortified, and 
during the struggle bem een 
Moslems and Christians 
the Rock withstood eight 
sieges In 1462 it fell to the 
Christians, but continued 
to be attacked and besieged 
during the many cintI 
that troubled Spain In 
1704 Sir George Rooke, 
snth Dutch help, captured 
it and claimed it for 
Britain. 

For a time .after 1705, 

, wbenitwasdeclaredaFree 
Port, Gibraltar lost orderly rule and most of 
the Spanish population fled The shrme, the 
coment, and the many churches were pillaged 
and turned into store-houses, while the town 
gained an ill reputation as a haunt of smugglers 
and criminals. Under the command of General 
Eliot it withstood the joint Spanish and French 
siege of 1779, and Nelson found it an important 
base for bis Mediterranean campaign in the 
Napoleonic Wars. 

By the end of the 19th century the \'aluc of 
Gibraltar as a natui^ and practically im* 
pregnable fortress had become apparent More 
fortifications tvere built, the garrison was m* 
creased, and the town properly administered. 
It is a useful fueling station and port of call for 
ships cn route for India and is a repairing depot 
for British w’arships, the fine harbour making 
an excellent naTOl base for the Mediterranean 
Fleet, Although it gradually lost much of its 
importance to Malta, and though aircraft and 
high explosii’cs ha\T made it more vulnerable, 
nevertheless, during the IVorld W’ar of i939-45> 
it w’as an important base Ibr operations, and 
the caves made natural, deep air-raid shelters 
In 1943 a new subterranean cavern of great 
beauty, vrith stalactites and stalagmites, was 
rc-discovercd. 

All food has to be imported to Gibraltar, but 
water is obtained by covering large sections of 
the rock with concrete, off which rain-wator 
drains into storage tanks. A large proportion of 
the workers in the docks and harbour arc 
Spanhh and come from the ndghbounng val- 



Inrcs of Linr*T and San Roque, The civilian 
population of the town minilK;r> about 20,000 
anti i'- very c^nmopolitan, thereby reficclinq; the 
folfHirful history of the fortress and its position 
at one of the great cross-roads of the world. 

GILBERT ISLANDS, set Pacii ic Islas-ds. 

GLACIATION. This h tlic woik done by large 
\ohimes of ice — either as ice.shccls or as glaciers 
— in shaping the form of the land. Wherever 
there has'c been icc-shccts or glaciers the ground 
he.ars csddcnccs of them. In some are.is, the lee 
has wont atvay and earned offlargc quantities of 
rod; and earth, while in other areas, material 
has either been left by the ice as it melted, or 
has been wnslird asvay and deposited by rivers 
beyond the edges of the icc-siicct. 

Mountain areas in glaciated counlry' arc dis- 
tinctive in form. They arc bare and rocky, and 
their peaks arc steep and pyramidal, wliilc 
ridges arc narrow and pointed. Deep cliff-sided 
semiriicularamphitheatrcs, often holding a lake, 
hollow their sides. TJiesc arc known in Scotland 
as einites, in Wales as aims, and in France as 
cirques. There is a theory that the narrow ridges 
.and peaks were fbnned by the corrics having 
been cut hack farther and farther by the ice. 
All the high mountain ranges of the world have 
fine c.'caniplcs of glaciated summits atid ridges, 
the most spectacular in Europe being in the 
.Swiss Alps. 'Flic s-nlley-s show the effects of glacia- 
tion, too, lor the ire packed itself into solid masses 
( ailed Gt.Aai:Rs(q.v.}, %*, hich 
hro.idrncd and deepened c.x- 
bting river valleys into deep 
U-shaped troughs, straight- 
ening out curves at the same 
linir- -for ice has not the 
fluidity of wsttcr. 

The erorive or wcaring- 
tiw ay pow cr ofgkicicni results 
from tlic u eight of the mass 
of ire and from the stones 
.md rf»cks embedded in it. 

'1 l!e<.e gouge and scoop away 
the softer materi.af in the patfi 
<'f the glacier, and score and 
srratch the harder roek. The 
and llfKirs of glaciated 
%aUr\-s bc.nr ample c\i- 
dmceof thb, 'Hie scores or 
scraiehes arc ('.died ’striae’. 


GLACIATION 

When glaciers filled the. vanc>-s, they filled them 
to the top of the U-shape, and as tributai-y 
glaciers entered at the level of the ice surface, 
their vnllc>-s to-day are high above the main 
vnllc>’ floor and arc called ‘hanging vallcj’s’. 

The small amount of material deposited by 
glaciers is found in places where they h.ave left 
the mountains and spread out over the lowlands. 
The ‘terminal moraine’ or heap of debris at the 
lower end of a glacier marks the division be- 
tween two kinds of deposit — the material at the 
bottom of the glacier and the material wa.shcd 
out fi om it. The bottom of a glacier is made up 
of rock and mud bound together in ice; tvhen 
the ice melts, this ‘ground moraine’ of'bouldcr- 
clay’ is left behind .as a 7onc of hilly country'. 
Beyond the terminal moraine, streams of 
water from the melted gladcr carry' sands and 
gravels and deposit them in broad, flat, bedded 
Layers. 

Tlic largest glaciated lowlands, however, arc 
the result of icc-shccts. Icc-shccts smoothed out 
the original relief, sometimes leaving ban en pla- 
tcau.x of bare rock with shallow lakes or bogs, 
but usually covering the land with deposits of 
bouldcr-clay, sands, and gravels. Bouldcr-cIay 
country’ resulting from icc-shccts varies greatly 
in foian: it may be gently undulating, or it may 
be plateau-like svith small lakes in shallow hol- 
lows, as in Finland and north-west Canada, or it 
may be a .series of'drumlins’. Drumlins arc long 
oval-sliapcd mounds of bouldcr-clay', ranged 
roughly in the direction of tiic flow of die ice, in 
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some places making gently undulating country 
in others rising to 200 or 300 feet Somctiincs 
there are also ndges of sand and gravel called 
eskers and kames These are usually more 
curved and ivith much steeper sides 
In glaciated lowlands there arc often found 
isolated hills of very hard rock Such hills cum 
monly are of the form known as crag and tad 
and are to be seen for instance m Scotland 
svhere the Castle Rock of Edinburgh is a 1 ell 
known example A long smooth shape clnnbs 
up with the direction of the ice advance und 
there is a steep slope on the lee side often masked 
to some extent by the deposition of boulder clay 
Ice sheets and glaciers in the very distant 
past, often carried huge boulders many miles 
from their place of ongin and ^vhen the lee 
melted dropped them m very different country 
side These are called ‘erratic boulders because 
they have wandered from their original afca 
For example, blocks of Norwegian crystalline 
rock are to be found in north east England und 
in many parts of the world huge stones are found 
perched precanously on hiU tops 


The presence of modern glaciers and ice-sheets 
has been of great help in the study of glaciation 
although the glaaers and ice sheets which 
shaped many of the present glaciated landscapes 
were the very much vaster ones of the great 
Ice Age 

SeeaJsoTcE Ace RockFormation Rocks, Section3(i0 

GLACIER This is a nver of ice flowing from 
high up in the mountains down to lower leiels 
Except that it flows too slowly for any movement 
to be seen a glacier behaves very much 1 ke an 
ordinary river It has a defimte channel down 
which it flows faster or slower according to the 
steepness, it cuts or wears away rocks gravel 
sand and earth from its course and carries them 
along with it and finally it floi •s into the sea or 
a lake either as water or still as ice 

On all really high mountains there is a Lne 
above which there is always snow because the 
temperature is always below freezing point 
This line is called the snow line Storms are 
continually increasing the amount of snow on 
the ground above it partiailarly m the valleys, 
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nntl fts ihc snow docs not melt, nature finds 
Ollier w.a^ of rcHcvlnp; the increasing pressure. 

The weight of the snow and the influence of 
gravity soon cause tlic mass to begin to move 
outwards and downwards from tlic summit of 
the siiow-fickl. If the slope is very’ steep, tlic 
m.ass brc.aks off as an AvAij\NcnE (ci.v.). If it 
is less steep, the snow moves slowly down each 
v.illcy as a glacier. The great weight of the 
upper layers of snow causes the lower ones to be 
converted into ice. Tims rivers of .solid ice arc 
ahvap moving like great tongues from the 
regions of pcrpctu.al snoss-, fed by an inexliaus- 
tiblc supply of snow. In the higher parts of the 
glaci.al s-allcy especially, the weight of ice is 
much greater; and the movement of downward 
flow is more rapid in tlie centre of the glacier 
than .at the sides. Smkes driven into tiic ice 
right across a glacier vrill move down sriih it, but 
aficx some time the rowofst-akes becomes curved, 
l«cau<e those in the middle h.av'e Iiecn carried 
farther th.an those on the outside. It has been 
found that the summer movement of some of 
the big ,-\ 5 pinc gl.acicrs b about 20 inches per d.ay 


in the middle, but only about 13 inches at 
the sides. 

The vast moving mass of ice has enormous 
power. It fills the mountain valley, and gouges 
out the sides into tlic shape of a great U, carrying 
loose rocks along with it. It possesses enormous 
‘picking up’ power, so that a great deal of earth 
and other debris is earned down on the under- 
side. This has in time the effect of deepening 
the v'allcy. A glacier is thus an effective agent 
of De-vudatio-V (q.v.). 

Tributary' glaciers sometimes join the bigger 
ones on the way down, bringing their oivn loads 
with them. All this mass of soil and rock-waste, 
gravel, sand, and other debris eventually gets 
deposited somewhere, nic glacici's move 
steadily on, down and dowm, far below the snow- 
line, into regions where the temperature is higli 
enough to melt them, ^\^lcn Uicy reach a point 
where the supply of ice and sno^v from above is 
not as great as the thawing rate, they come to an 
end, as glaciers, depositing iliclr load of debris 
in what is called a ‘Cmninai moraine’. Tiic 
strc.'im of melted ice issuing from the end of a 
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GLAOER 

glacier IS sometimes the source of a big nver 
'Die Rjv cr Rh6ne for example, rises in a glacier 
in tlie SiMss Alps Such streams are always 
muddied by the fine debns produced by the 
friction of the ghacr against its bed Very often 
this IS deposited farther on in beds of sand or 
gravel WTien a geologist comes across such 
beds, he will have to deade, if other signs are 
present, whether the country side has been 
shaped at some period in tlie past by Glacia- 
Tiov {q V ), tlie action of ice 

In Polar Regions (qv), where islands and 
mountains arc often completely covered by an 
ICC cap, the ice moves gradually towards the 
sea, and then breahs ofH floating avv*ay as Ice* 
BERGS (q V ) The size of the icebergs, of which 
only one ninth shows above water, gives some 
indication of the great depth of the glacier from 
w Inch they have come some, indeed, are known 
to have a total depth of r,ooo feet 

In addition to its terminal moraine, a glacier 
also deposits much rock waste along its actual 
couree This is composed of material which is 
scraped off the sides of the valley or falls on the 
surface of the ice from above It is leA in a bne 
along each side of the glacier Such deposits are 
callrf ‘lateral moraines’ ^Vhen a tnbutary 
glacier flows in, the two lateral moraines inside 
the junction unite and form what is called a 
‘medial moraine’ down the centre of the mam 
valley All these features can be recognized 
tonlay in mountain V'alle^s which have^ once 
been partly filled by ice — it may be hundreds of 
thousands of years ago 

All our mountains in the British Isles are now 
below the snow line, but dunng the Ice Ace 
(q V ^ they w«e all well above , awd the vee-sheet 
extended ts far soutli as Oxford The loads of 
cla> and rock material earned by glaciers now 
cov cr the low lands and plains with what is known 
as ‘boulder clay’ In places where this is not too 
stony. It forms good sod, containing, as it docs, 
the ground down mixture of all the different 
rocks which it has passed over 

According to the slope and unevenness of the 
ground beneath it, the surface of a glacier may 
cither be broken up into the wildest confusion 
of pinnacles, blocks, and towers of ice, or split 
and cracked into fissures perhaps hundreds of 
feet deep Tlicse ‘crevasses’ can be a source 
of great danger to mountaineers, cspeaally 
when they are lightly bndged by snow Many 
climbers hav e lost their hves in them When an 


acadent of this kind occurs in a crevasse from 
which no rescue can be made, the local guides 
can predict fairly accurately how long it wall be 
before the body of the vacum reaches the end 
of the glacier, where the slow flow of ice will 
eventually bnng it There have been instances 
when the surviv ors of an accident hav c gone as 
old men to see tlie body of lhar old time com 
pamon removed for bunal — and found it, pre 
served perfectly m the icc through the yean, 
looking as y outhfiil as on the day of the tragedy 

GLASGOW. With a population of nearly 
1,100,000, Glasgow was for long the second 
largest aty in the British Isles, but Birmingham 
(q V ) has now surpassed it It lies in the central 
lowland of Scotland, on the River Clyde 22 
miles from the sea Famous as a great port for 
Its shipbuilding yards, and for its en^jinecring 
indmtnes, it is the centre of the ndustrni 
region which has grown up on the co 1 fields of 
Lanarkshire and Ayrslure Surroui d ng the 
city are many smaller industrial towns, each of 
which specidizes m some industry such as 
cotton manufacture, chemicals, metal goods 
machinery, or shipbuilding The greater part of 
Scotland’s industrial capacity and of her popula 
tion IS concentrated m and around Glasgow 

The nsc of tlie city dates from the early iCth 
century, when, after the Treaty of Union with 
England in 1707, Scotland was free to share m 
foreign trade, particularly with the American 
Colomes Till then, Glasgow had been no more 
than a small cathedral and market town, but 
now Glasgow ships traded with Ireland Europe, 
America, and the \Vest Indies, bnnging back 
\obatCD, sugar, mm, and cotton Glasgow be 
came a great commercial centre The tobacco 
trade produced the most important fmancien— 
and these ‘Tobacco Lords’, richly dressed and 
with retinues of servants, could be seen on their 
way to their offices or the Exchange Streets of 
solid grey stone buildings, with exciting names 
like Jamaica Street, India Street, and Havana 
Street, grew up near the docks These streets arc 
suU there, but they arc now shabby and dis 
reputable New docks were built, and a deep 
channel dredged m the nver to-day all but the 
largest ships can pass upstream to dock m the 
heart of the aty 

Towards the end of the 18th century, cotton 
began to take the place of tobacco as the main 
industry of Glasgow. The city was in a favour- 



nbfc petiilion to import raw cotton from America, 
and there ^va!: plenty of water m.'ai!ab!c to work 
the. spinning and weaving mills. In liie tpth 
centnr)', tiic coal-fields of Lanarkshire and Ajt- 
siiiie were exploited, and iicas.'y industries such 
.IS .siiipbuilding, engineering, and the manu- 
facttirc of machinciy of all kinds became 
cstaldislicd. 

In appearance, Glasgow is grey and drab, its 
population crowded into vast stone tenements or 
fi.ait. The shopping and business centre is laid 
out in even, rectangular blocks of solid stone 
buildings, intersected by straight streets croising 
.at right-anglc*s, Kcivingrove Park, wiiich con- 
taias the fine buildings of the University, is 
surrounded by the solidly built villas of the 
richer people. 

Dcsjiitc the grimness of their city, the people 
of Glasgow arc famed for their hospitality', 
especially to slrangcix. In summer, during the 
anmial lioliday, many thousands of holid.ay- 
mnkers leave the grey city', and sail on pleasure 
.steamers to the sctasidc resorts on the Clyde 
estuary. 

See also ScoTtjsnD. 

See ,iUo Vol. I: Scots. 

GOBI DESERT, lee Di:sf.rts; Mo.ngoua. 

GOLD, sff McTAt. Ork. Ser also Vol. VII: 
Gouj-mini.vg. 


5 GRAN.ADA 

GOLD COAST, w Guike.\ Lands. 

GRANADA. Of all the colourful cities ofSpain, 
Granada, perhaps, captures the imagination 
most. It is magnificently sited on and between 
two hills where the Rivers Genii and Darro meet, 
at the foot of the Sierra Nevada (jce Map, p. i Go). 
Granada may be a form of the Spanish word for 
‘pomegranate’, a locally growai fruit, but more 
likely it has an Arabic derivation and means 
‘die hill of strangers’, for Granada -was the Inst 
stronghold of the Moors (q.v. Vol. I) in Spain. 

There had been a settlement on die site since 
earliest limes. The Romans made it a centre, 
for it conlixillcd two passes over the Sicira 
Nevada, one of Tvhich to-day carries a road to 
Motril and die other a railway to Almcria. It 
was the capital of die Moorish kings from I2.'j0 
to 149J, and they built two fortresses above the 
(own, the Alhambra and the Gcncralifc. _ The 
town itself grew and prospered amidst the in t- 
gated gardens, fields, and orcliards laid out by 
the Moors. It became die centre of (he silk, 
fl.'ix, and metal industries, and a scat of Arabic 
learning and art. 

Tlic famous Alhambra was built in the 14th 
century', and although it has been defaced and 
damaged, it is still one of the world’s finest pieces 
of architecture and die most perfect c.\'arnplc of 
Moorish art. Outside, it appears austere and 
forbidding; but this merely heightens the cfi'cct 
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of splendour within. The Palace is unsurpassed 
in the e-xquisitc detail of its marble pillars and 
arches, its fretted ceilings, and the veil like 
transparency of its filigree work in stucco 

W'lth the expulsion of the Moors from Spam, 
Granada lost its importance It is to-day a pro 
vincial centre with a population of about 
153,000 It has always attracted the poet and 
the artist because of the beauty of its setting, and 
in the > ears before the Spanish Civil War it was 
the home in Spam of new music and poetry 

GRAND CANYON OF COLORADO, see 

Colorado Canyov 

GRANITE, see Rocks, Section a (£) 

GRASSLANDS. 1. Great areas of lowland 
clothed with rough grass cover large parts of the 
earth’s surface These are for the most part huge 
plains, stretching to the horizon with few or no 
trees to break the monoton> In w inter, strong 
biting winds with nothing to break their force 
make the climate very cold, m summer, there 
u no protection from the glaring sun These 
great grasslands occur mainly in the interiors of 
the continents, for it is here that the conditions of 
rainfallandtemperaturearerightforthera Only 
about 15 inches ofram a year is needed to support 
grass, provided that the rain comes m the grow- 
ing season in early summer The belts of grass- 
land Iiebettvccn the Forest regions (q v ), where 
rainfall is greater, and the Deserts (q v ), where 
nothing ivill groiv because the rarnfall is less than 
10 inches a year The types of grass found in the 
different areas depend on the temperature and 
also on the kind of soil Tropical grasslands, for 
instance, grow a much parser and higher grass 
than those m the temperate zones Grasslands 
are given different names according to the conti- 
nent in which they are found in Asia they are 
‘steppes’, in Afnca, ‘savannahs’ (where they arc 
tropical) and ‘veld (where they are temperate), 
m North America they arc ‘prairies’, in tropical 
South America they are ‘campos’ or ‘llanos’, and 
m Argentina and Uruguay they arc ‘pampas’. 

There are certain areas where the temperature 
and rainfall are quite suitable for natuitd forest, 
but >vhere there is not enough depth of sod for 
trees For instance, on the Downs and on Salis- 
bury Plain in England (q v } the soil is thin and 
chalky, but the adequate rainfall makes the 


grass, though only a few inches high, green and 
succulent and excellent for sheep pasturage 
Such grasslands are small m area compared with 
the great tracts in the continental interiors 
a. Tropical Grasslands In central Africa, 
the savannahs are great areas of rolling plains 
lying to the north and south of the cquatonal 
forests The grass is coarse, and grows high 
enough to hide a man standing upright This 
grass has been appropnately called elephant 
grass It grows qmckly during the rainy season 
in early summer, but as the drought and heat 
increase, it becomes parched and dies down 
Grass fires sometimes sweep over the savannahs 
with appalling speed, leaving huge areas charred 
and desolate There are no trees, except a few 
types able to retain moisture in their thick shiny 
leaves and thick bark To the north and south 
of the savannahs, as the rainfall grows less the 
grass becomes poorer, and finally deteriorates 
into scrub and desert — the Sahara (q v ) m the 
north, and the Kalahari m the south Mountain 
grasslands in Kenya and Uganda {see East 
Africa) form a corridor of grassland linking the 
savannahs north and south of the Equator Tlie 
nomadic tnbes of central Afnca move freely 
over this grassland with their cattle, oflen driven 
by drought or by savannah fires to seek fresh 
pastures The h,erdsmcn have to protect them 
selves and their cattle not only from the Tsetse 
Fly (q v Vol II), which bnngs sleeping sick 
ness, but also from the attacks of the great beasts 
of prey — lions and leopards These also cause 
liavoc among the herds of antelope zebra, and 
deer which roam over the savannahs 

In South Amcnca, there arc two separate 
areas of tropical grassland the llanos north of 
the equatorial forest in Venezuela and the 
campos, in Brazil and Paraguay (qq v) The 
llanos are huge, almost flat plains about 400 
feet above sea level, covered ivith tall rank grass 
Through them ^vlnd the River Orinoco and its 
many tributanes, spilling out in flood over huge 
areas during the rainy season As Uic waters 
retreat, the grass spnngs up rapidly but is soon 
parched by the intense heat of summer There 
arc few trees except those which grow m belts 
along the nvers There used to be vast herds of 
half wild cattle on the llanos, herded by a hardy 
race of herdsmen called ‘llancros , but now 
there is little animal life The campos arc much 
higher, lying about 2,000 feet above sea level 
They arc divided into separate upland areas by 
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deep nver N’allcj’s The vanety of local climate 
gives equal \ ancty of grasslands — m some places 
nch pasture, in others poor and dry At inter* 
vak, droughts occur, bringing famine and death 
to all living things 

3. Temperate Grasslaots In the south of 
South Amenca are the pampas, the temperate 
grasslands of Arcentina and Uruguay (qq v ) 
"Die soil of these rolling plains is fertile, and the 
natural grasses ha\e in many places been re- 
placed by more nounshing varieties, such as 
alfalfa Huge herds of cattle and sheep live on 
the pampas, and on these depend the great mcaf- 
rxporting industries of South America Man) 
thousands of acres have been ploughed up and 
arc now the enormous wheat lands of Argentine, 
one of the great tvheat producing countries of 
the world In those areas where the pampas is in 
Its original state, game ammals such as deer, 
foxes and opossum are found, and occasionally 
ajaguar in search of prey There are very many 
birds, ranging from the rhea, an ostnch hke bird, 
to tiny humming birds 

In South Africa (qv) is the veld (which 
means field), where, espeaally in the Transvaal, 
cattle and sheep-rearing is carried on by the 
descendants of the early Dutch settlers There 
used to be a great many game animals on the 
veld, but now, except for those preserved m 
game reserves they have almost died out In 
Austraua (q V ) sheep farming on a large scale 
1$ practised on the natural grasslands of Queens- 
land and New South Wales 

In North Amenca, the praincs are the natural 
grasslands They stretch from the foothills of the 
Rocky Mountains to the Great Lakes and to the 
States of Michigan and Ohio, covcnngimJe after 
mile of rolling plain ^S^Ith the advent of modem 
large-scale farming methods, wheat is grown 
over large areas where, previously, herds of wild 
cattle and wandering tnbes of Indian horsemen 
had their homes Cattle are bred in great herds 
in the ranges of the Rockies’ foothills — for 
example, in the States of Montana and 
W)oming These herds arc controlled by cow- 
boys on their hardy pomes, picturesque figures 
with lassoes and wide brimmed hats As the 
heat of summer parches the grass, the cattle have 
sometimes to be driven into the hills in search 
of new pasture The movements of these vast 
herds are accompanied by great clouds of dust 

The steppes of the USSR are one of the 
meet extensive grasslands of the world, stretchiog 


from European Russia into Asia, east and north 
of the Caspian Sea Wherever the soil is nch 
enough, and there is adequate rain, the grass 
land has been rcplac^ by wheat, which is grown 
on large collective farms Elsewhere the steppes 
are peopled by wandenng herdsmen with their 
cattle and sheep -The chief characteristic of the 
steppes is their monotony In all directions 
stretch rolling seas of w heat or tall brown grass, 
without any fences or trees to give variety In 
spring, bnght flowers come up among the 
grasses, but soon wither away under the heat 
of the summer sun 

These grasslands of western Asia played an 
important part in the early lustory of Europe 
They provided wide highways where men and 
animals could move freely wnthout the hindrance 
of mountains, rivers, or dense forests Waves of 
invaders passed from the East across the steppes 
m search of new lands Tartars and Slavs, 
(qqv Vol 1 ), Magyars and Bulgars, among 
others, settled in eastern Europe, where their 
descendants remain to this day 

Mountain Grasslands In addition to the 
great stretches of lowland grassland, there are 
small but valuable areas of grassland high up the 
slopes of mountains above the forest zone, and 
on high plateaux, as m the Guianas (q v ) As 
these reaclx lugher, the temperature and rainfall 
decrease, and the grass gives way to rock plants 
and lichens, until the snow line is reached where 
nothing will grow Even on mountains near the 
Equator, a grassland zone is found, though this 
is much higher than on mountains m temperate 
lands In the Andes in South Amenca, the 
grasslands he between 6,000 and 10,000 feet in 
an area called the Terra Fna, the ‘cold land 
Very valuable mountain grasslands arc found in 
the mountains of Europe, especially the Alps 
and the Carpathians (qq v ) Tlie grass is nch 
because there is plenty of moisture, and because 
it grows on good soil deposited on the mountain 
sides by the glaaers of the Ice Age In summer 
the mountain folk dnve their cattle and sheep 
up to the fresh grass above the forests, and when 
winter comes, the ammals arc brought down 
again to the lowland pastures which surround 
the vnllagcs in the valleys This seasonal migra- 
tion js carried out in all countries where moun- 
tain and plain are adjacent, so that when the 
lowland pastures are parched by the summer 
heat, the ammals can feed on the mountain 
grass 



Hic great grassland tracts of the world are as 
a title vet}' sparsely populated,- but from tlicin, 
especially from those of the temperate zones, 
<omc the great quantities of wheat and meat, 
hides and wool, which feed and clothe the 
densely populated industrial areas of the world. 

Sr« aho Vn!. II: Gp-as5ts. 

gee .also Vo!. VI; Ga.VESLAS'DS. 

GRA\TEL. This is rock deposit consistingmainly 
of pebbles less than 4 inches in diameter — 
stones over 4 inches in diameter arc usually rc- 
g.irdcd as boulders. Gravels may be laid down 
by melting ice, by rivers, or by the sea (as in the 
shingle beds of Dungcncss and Chesil Beach). 
Gravels formed by ice usually ha%-c angular 
pebbles, while those formed by wave action have 
rounded pebbles. River-formed gravels liavc 
pebbles witich arc smooth but less rounded than 
wave-formed ones, and tliosc formed by slow- 
moving rivers may consist of stones flattened like 
biscuits. 

Some gravels arc important because they con- 
tain gem stones or metals .such as gold or tin, 
w.ashcd from neighbouring regions. Other river 
gravels contain stone implements of early man. 
In gravels laid down by the lliamcs during the 
lee Age, flint implements have been found, and 
the teeth of such ancient animals as the mam- 
moth and another form of elephant, witliout 
hair, whicli lived in the region during the warm 
’"cnial periods’ of the IcE Age (q.v.). 

See UocK-s, Seciion 3. 

GRAVITATION (GaAS-m-). This Is svcll 
known, thanks to the familiar stor)- of Newton 
(q.v. V) and the apple, as the force which 
att.'acls falling bodies towards the cartli. It is 
not fo widely recogniitcd ;ls tlie force which also 
atlr.aets the e.arth towards falling bodies — and. 
Mill less, as a universal force tending to draw all 
ixxiirs tow.ards each other, however little their 
weight or immense the distance between them. 
Yet it is posdble to crlculatc with fair accuracy 
the gravitational puli exerted by Uiis volume on 
the sun ii*^cir. 

•AnrsTOTJX (q.v. \*ol. \'') believed that therc 
were two opposing propc.nics of matter-— wciglit 
lightness — those bodies possessing the former 
wruling to fall, and those wfth the latter, to rise. 
Me t.ruem. luither, that Isodics fall at speeds 
poqHusuut.a! to their wcigb.ts, the hc.as'i eat body 
reaching the ground first. For t ,900 years no one 


) GRAVITATION 

thought of questioning this view, most of Aris- 
totle's teaching having been accepted as true 
witliout proof. In the late 16th century, Gaulco 
(q.v. Vol. V) had his attention drawn to the 
question by noticing that the swinging of a 
large bronze lamp in the catlicdral at Pisa 
was always regular in time, however irregular 
in distance covered — an obscr\-ation svhich 
led him to suggest the pendulum. He came 
to the conclusion that all bodies must fill with 
the same acceleration, except as retarded by 
wind-resistance, and he demonstrated the truth 
of this to his colleagues on the staff of the 
University of Pisa by dropping two shots of 
10 lb. and 1 lb. simultaneously from tiic famous 
leaning tower, and showing that they struck 
the ground together. How unready' the world 
was at that time to adopt what we now call 
the ‘scientific method’ is shown by the fact 
that the success of Galileo led only to jealousies, 
and, eventually, to his flight from the city. 

It remained for Sir Isaac Newton, born in 
1G42, the year Galileo died as an old man of 78, 
to define the Law of Grarifation as folloi-.-s: 
‘Every- particle of matter in the universe .attracts 
every' other particle with a force whose direction 
is that of the straight line joining them, and 
whose magnitude is proportional directly as the 
product of llicir masses, and inversely as the 
square of the distance between tlicm’ — that is 
to s.iy-, if you double the Mass (q.v.) (or roughly 
Uic weight), the attraction is doubled ; but if you 
halve the distance, the attraction is not doubled 
but multiplied by twice two (2 squared) or four, 
and so on. This law he worked out from a study 
of the laws which Kepler had found to account 
for the paths followed by the planets round the 
sun (see Pi..-\ne'is). To check it furtlicr, Newton 
suidicd the moon’s orbit and found that the 
attraction between the earth and its satellite is 
exactly the same as that which governs the 
acceleration of a falling body. At the earth’s 
surface this acceleration is approximately 32-2 
feet per second per second — i.e. at die end of 
every- second of fall, the speed is 32 feet per 
second faster than it was a second before. 

Since gravitation is a force varying only in 
proportion to mass and distance, it must be 
possiblclocxpress it as a ‘mathematical constant’ 
(or figure wliich docs not vary); and m.iny 
experiments have been made to find out e.xactly- 
ihc \-aluc of G, the universal constant of gravita- 
tion. In probably the most accurate of these 
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cxpcnments, t%so small gold balls \\crc hung at 


difTerent haghts from eiihcr end of a short beam 
made of mirror, itself hung on a much longer 
thread The threads ere of quartz fibre. Two 
heavy balls of lead were then placed dose to the 
gold balls in such positions that their attraction 
wouldtcndtorotatcthebeamvcry slightlj The 
angle through which the beam was turned was 
watched through a telescope 7 metres {i c nearly 
23 ft ) awaj By this means a mo\ ement of less 
than one second (1/3600 of a degree) could be 
read In this way the amount of graaatational 
force between the balb was measured cxtreniclj 
accurately, no result difTcnng from any otlier b> 
more than one part in a thousand 
You mzy wonder why, if the strength of 
gravitation is ‘proportional directly as the pro- 
duct of the masses concerned’, Galileo s licav) 
shot reached the ground no sooner than the hght 
one — since tlic force exerted on it must have 
been ten times as great The exphnation is that 
because the ball was ten tunes heavier, its 
inertia’ was abo ten times as great, so that ten 
times as much force was needed to mike it mo\e 
with the same accelerauon as the light ball It 
IS not the hght weight of a feather which makes 
It float so slowI> to the ground it is the wind 
resistance offer^ by its large area (just as the 
large area of a paradmte enables a man to 
descend slowl>) If a feather and a ton x^eight 
were dropped from tlie same height m a vacuum 
they woxild reach the ground simultaneously 
The gravitational pull of the earth is really m 
the direction of its centre, and only incidentally 
towards its surface As the globe is slightly 
flattened at the poles, a bcxl> at die Ivorth or 
South Pole is nearer the centre of the earth than 
a body at the Equator, and so it is attracted by 
a force 1/590 greater and v^aglls that amount 
more Moreover, at the Equator the lotation of 
the earth causes the weight of all bodies to be 
reduced by 1/289 owing to the action of what 
IS sometimes, inaccuraiel), called ‘centrifugal 
force’ {see Motion) (In fact, if the earth v>ere 
torcvolveat 17 tuncsitsprcsenlspecd thclbrcc 
of gravitation would be exactl) balanced at the 
Equator, so that a cnckct ball tlirown up would 
continue nsinguntil Stopped byvMnd resistance ) 
These tiso fractions bctivecn them account for 
the difTcrence of i/i9t between polar and equa 
tonal gravit)* — a difTcrence that could be 
checked by timing the swings of identical 
pendulums in each region 


From time to tune many theones accounting 
for the force of gravity have been put fonvard, 
and of these many could be neither proved nor 
disproved It has been suggested that if there are 
curves m Space (q v ), as stated m the theory of 
relativity, these would result m the existence of 
a force acting in the same WTiy as gravitation. 
But hitherto it has not been found possible to 
link up gravitation in any way vsith electnaty, 
magnetism, light, and other forms of radiation 
which arc all more or less connected it has 
remained obstinately alone and unexplained 
Very recently, however, a connexion has been 
discovered between Magnetism (q \ ) and the 
rotation of large bodies such as tlie eartli, sun, 
and stars — and in the mathematical formula 
which states the relation, there appears G, the 
universal constant of gravitation So it may not 
belong now before more is known about the 
nature of this mystenous force, 

GRAVITY, see Gravttatton 

GREAT BARRIER REEF. As ships approach 
Caims, a port on the east coast of Australia, they 
see ahead of them a Lne of daahng white 
stretching across the sea at right angles to their 
coune It IS cut by a blue br^ The line is the 
Paafic rollers breabng on the steep outer edge 
of the Great Bamer Reef, and the blue break 
IS Tnmty Pass, the channel through the reef 
followed by slups going to Cauns (xrr Map, 
p 41) 

The Great Bamer Reef, viath its length of 
1,200 miles — more than ti«ce the distance fronj 
London to John o’ Groats — ^is the largest single 
sy'stcm of coral reefs in the world It stretches 
southwird Com Torres Straits to Swain ReeC, 
Its distance off the Australian coast varying from 
5 miles in the north to 150 in the south Tnmty 
Pass is only one of several deep passages through 
the Reef These are usually situated off the 
mouths of nvers, since the reef building coral 
ammals cannot live in fresh water {see CoRAt. 
Islands) 

The Reef particularly in the south, is a sene? 
of reefs rather than one great wall The outer, 
or ocean edge, does, however, nse like a wall 
from considerable depths Between the Reef and 
the land is a sheltered channel, strewn ivitli reefs 
and low coral islands Vessels bound from Bro 
bane to north Queensland ports or to the 
Torres Straits follow tins channel many of them 
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u'il}} special pilots, bccousc navigation in the 
jiorthcni reaches is intricate and difiicult. 

Black coral from (he Barrier Reef used to be 
exported to India for use as charms and orna- 
tnents. Pearl-shell oysters, trochus shell, and the 
sca-shigsor Ircpnng, beloved ofCliincsc epicures, 
arc found in the shallow tvaters inside the Reef. 

In 1768 the Reef played an important part in 
the history of Australia. In that year Ltruis dc 
Bougainville, the first French circtimnaxagaior of 
the world, \vas sailing on a course that would 
have biotight him to the cast Australian coast 
t’,TO years before Captain James Cook (q.v. 
Vol. V); but when he came amongst the out- 
lying reels and heard tlic thunder of tim surf, he 
said it was ‘the voice of God’ — and he turned 
baeV:, going round the cast end of Nesv Guinea. 

In May iQ.ja the defeat of a Japanese fleet in 
the Coral Sea, tiorth-cnst of tlic Barrier Reef, 
removed the danger of an invasion of eastern 
Australia. 

Xrt- n!v'> AlJ'mi.SUA. 
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GREAT LAKES. Part of Uic boundar>' be- 
tween the United States of America and Canada 
is formed by four of the five Great Lakes {see 
Map, p. 318). The largest of these is Lake 
Superior, which, as its name implies, is the high- 
est above the sea. South of it is Lake Itlichigan, 
entirely in United States tenitorj'; to the cast is 
Lake Huron, from the southern end of which the 
St. Clair River lcad.s into Lake Eric. From Lake 
Eric the Niagara River nishcs over the famous 
Xi.agara Falls into Lake Ontario, out of which 
flows the River St. Lawkence (q.v.). An island 
divides the Niaoara Falls (q.v.) into two prin- 
cipal parts, the Canadian Horecshoc Fall and the 
American Fall, and the neighbourhood has been 
converted by the Province of Ontario and the 
Slate of New York into National Parks main- 
tained for the pleasure of visitors. 

All the Lakes arc connected by canals or 
navigable channels, to forai not only the largest 
body of fresh water in the world, but also the 
most important unit of inland waterway {see 
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Welland Canal, Vol IV) The Lakes have a 
very important place in the economic hfe of both 
the United States of Amenca and of Canada 
From Chicago at the south west end of Lake 
Michigan, railway hnes radiate m all directions 
— across the wheat growing praines to Canada, 
across the Rockies to the Pacific Coast, south 
wards following the line of the Mississippi to New 
Orleans — and the aty’s prosperity has been 
much increased by its position as a lake port- 
The iron ore and coal, so vital to its industries, 
can be brought in cheaply by water — ^iron 
across Lake Superior and Lake Michigan, and 
coal from the port of Cleveland on Lake Ene, 
which is tvithin easy distance of the Pcnnsjl 
vanian Coal field Another flourishing lake 
port is Buffalo at the northern end of Lake Ene 
It IS the fourth largest port in the United States 
of Amenca, and the seventh of her indmtnal 
aties From Buffalo, gram from the west goes by 
way of the Erie Canal and the Hudson Rrver to 
New York 

Iron ore, grain, and coal are the chief cargoes 
earned on the Lakes, but cement, sand, timber, 
livestock rubber, and cotton are also important 
The freighters used are specially designed for big 
cargoes Some of them are over 600 feet long, 
and able to cany half a million bushels of wheat 
or 6 000 tons of coal or iron ore Passenger 
vessels also are large and comfortable The 
Lakes can be used only behveen the months of 
April and December, as they freeze in wnler, 
but in these 8 months a greater volume of cargo 
IS earned than passes through the Panama and 
Suez Canals combined in a whole year The 
Lakes are jointly owned by the United States of 
Amenca and Canada Though Canada has 
more actual shore line, the United States has 
tincc as many ports 

The importance of the Lakes is not only com 
mercial along their shores are vast stretches of 
forest, mcadowland, and grassland, as well as 
towns, camps, and small country towns And 
they are popular holiday places with Amcncans 
and Canadians 

See also Canada, United States or Auebjca. 

GREAT SALT LAKE The Great Salt Lake 
IS in theU S A in the north west of the Mormon 
state of Utah, about 1 1 miles from Salt Lake 
City, the capital {see Map, p 451) It is from 
25 to 30 feet deep, and is so salty that the h uman 
body cannot sink in it Its present area is about 


1,500 square miles — much smaller than the 
anaent Lake Bonneville of which it is a remnant 
The decrease in size is due partly to evaporation 
partly to the diversion for irrigation of some of 
the streams which feed it The saltness of the lake 
has increased as its area has diminished, and 
to day It IS about six times as salty as the ocean 
though not as salty as the Dead Sea (q v ) in 
Palestine Three large nvers flow into the Great 
Sait Lake from the mountains to the east and 
south cast — the Jordan, the nver upon which 
Salt Lake City stands, the Weber, and the Bear 
But It has no outlet 

There arc many islands The largest, Ante- 
lope Island, IS about 16 miles m length and has 
a large bathing beach on its southern shore It is 
crossed by the Southern Pacific Railroad 

The existence of the Great Salt Lake was 
known to early travellers In 1689 Baron 
Lahontan was told by Indians of a Salt Lake 
300 miles m circumference’, and m 1776, the 
>car of the Declaration of Independence the 
Franciscan Father Escalante reached Great Salt 
Lake Valley while trying to get to California 
from New Mexico He heard of the lake from 
Indians, but never visited it In 1824 Jim 
Bndger, later to become a very famous Rocky 
Mountains fur trapper and scout, discovered it 
— and for a time thought, because of its saltness, 
that It must be an arm of the Pacific Ocean, 

See also United States of Auerica 

GREAT WALL OF CHINA About 200 >cars 
before the birth of Chnst, a Chinese Emperor 
called Shi Hwang ti decided to build a strong 
wall all along the northern frontier of his country 
to defend it from the attacks of its enemies The 
pnncipal enemies of China m those days were 
the Huns and the Tartars (qq V Vol I), fierce 
wild warriors from central Asia Shi Hwang ti s 
Avail began at the sea, on the Gulf of Liao tung 
just where the present day China joins Man 
chukuo It ends in Kansu province betweenthc 
frontiers of what are now Mongolia and Tibet 
{see Map, p 87) Its total length is i 500 miles, 
nearly three times as long as Great Bntain from 
John o Groats to the bp of Beachy Head 

TTic Great Wall has been added to mended 
and in some places rebuilt, at various bmes 
during its long hfe, espeaally during the Ming 
Dynasty m the 14th century Branch walls ha%e 
Imn added at some places , in others the wall has 
been doubled to make extra protection The 
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fiimt section, where the wall stepped right down 
to the edge of the sea, has been destroyed. But 
in the main it is the same Great Wall that the 
fin-t Universal Emperor planned and had built, 
and it still mark the northern boundary' of 
China. 

The u all’s height is between 20 and 30 feet, 
its width between 15 and 25 feet at (he foot, and 
about 12 feet at the top — ssdde enough for two 
ecmrics to meet and pass each other. At every- 
300 yards or so there is a strong guard-house or 
tower, to be manned by defending troops. At 
much longer intervals there arc gates, connecting 
with the main roads through China and leading 
to the •jnindpai passes and caravan roads over 
die znonntaijis or across the great Desert of Gobi. 
ITc Wall makes no attempt to find an c.isy way: 
it goes uphill .and downhill — np jj.ooo feet into 
the mnunt.itns. down to the depths of the s-allcys. 
is'-en from a di<t.incr, it looks like an cndlesA 
smke, lirelc'dy Inirry-ing on and on and on 
user the hrowa? liilK of China. 

llie oriemal wall may have been built of 


rough stones and caith. As bits of it needed 
mending, later builders used hewn stone and 
brickwork. The gate-houses are like stiong 
fortresses, with huge gatas of thick wood stucidecl 
with great iron nails, and to this day they defend 
the entrances to China. They arc locked each 
night with heavy iion kes-s. 

itiuch of the traffic (hat goes through the gates 
in tlic Wall to-day is not very difTcrent from the 
traffic of the days of Shi Ilwnng-ti, or of tlic 
traffic Marco Pot.o (q.v. Vol. V) described 
when he travelled from Venice in die 13th cen- 
tury to visit the great Khan of China. There aic 
carav.ans of camels, laden w ith bales of wool or 
cotton, strings oflittlc donkeys, lumbering mulc- 
drais-n carts, flocks of sheep, herds of rattle, 
cheerful, dirty, ovci burdened men and women, 
with thdr dogs and children. During Chin.a’,s 
long history of constant wars, hosts of armed men 
must have poured througls the gates of tlie ^V.’!i 
and down to the rich pl.iim beyond. In the 
20lh century a new sort of traffic h.ts joined the 
old through the gates of the Wall-huge roaring 
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motor-Iorries, petrol carriers, motor-cycles, ratt- 
bng cars. The age-long dusty highways have 
become modem roads, and petrol-filling stations 
have appeared at the side of the inns. 

See also Cuina; Monqoua. 

See also Vol I. Ciils'ese CiviuzA'no*i. 

GREECE. The Greek State, with about the 
same land area as England, consists of a very 
jagged peninsula %vith an extremely long coast- 
line, and a great number of islands {see Map, p 
160). The mainland is a country of high moun- 
tains — many summits arc over 6,000 feet above 
sea-lc\cl — and of gulfs and bays which pene- 
trate so far inland that no part is much more 
than 50 miles from the sea. The mountain 
ranges run in a north-svcst-south-cast direction, 
and jut out m long narrow peninsulas between 
the bays and gulfi — as in the prongs of Khalki- 
dike in the north and the fingers of Peloponnesus 
in the south. 

Tlic mountain ranges of northern and central 
Greece arc continuations of the mountains of 
Albania and Yugoslavia. Many of them are 
limestone, and high chfTs and gorges are com- 
mon The few passes across them have been the 
scenes of bitter battles from the times of the 
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ancient Greeks up to tlic Second ^Vorld \Var, 
Mount Olympus (9,571 feet above sea-level) b 
the highest mountain in Greece, and the 
awesomcness of its great cliffs makes it easy to 
understand why the ancient Greeks thought of 
it as the home of the gods. South-east of 
Olympus b the Vale of Tempe, famous through- 
out history for its beauty. 

There are very fciv lowlands in northern and 
central Greece, and as most of them are flood 
plains or deltas of rivers, such as the plains of the 
Vardar and the Struma in Macedonia, or the 
beds of old lakes, they had to be drained before 
they could be planted w ith crops 

Peloponnesus b virtually an island, because 
the narrow isthmus which links it to the rest of 
the mainland b cut by the Corinth Canal It 
has often been compared to a hand with the little 
finger irussing. It has high limestone mountains, 
many of which rise to over 7,000 feet above sca- 
levcl There arc plains at the heads of the three 
great gulfs, and there are several upland basins, 
most of which used to be lakes DiHlient leveb 
of the waters of the lake which used to fill tlie 
basin of Tripolis can be seen on the hill-sides 
round it. 

The many islands of the Greek State include 
the Ionian Isles to the west and almost all of 
the biands in the Aegean Sea, including the 
Dodecanese (q v.) which were transferred from 
Italy to Greece after the Second World War. 
The largest of the Greek biands is Ci ete (q v ), 
which is aUo the most southerly Most of the 
islands arc hilly or mountainous, anti manv of 
them c.xtrcmcly beautiful — the most spectacular, 
perhaps, being the crescent-shaped Santorin 
(Tliira) m the south Aegean, whose rhfTs tower 
1,000 feet above the great basin that was once 
the crater of a volcano. Some of the islands arc 
very fertile; others arc rocky and bai ren A few 
are famous for the beautiful marbles quarried 
from them 

Central and southern Greece, like other 
Mediterranean countries, has warm wet ivmters 
and hot dry summers. In winter, September to 
February, ram falb on about 12 days each 
month, almost always in short heavy showers 
'Fhcre arc very few daj's on winch there u no 
breeze, and in winter there are many gales 
Northern Greece has very cold winters, and in 
the mountains there are very heavy falb of 
snow. 

Greece is an agricultural country, and the 
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crops have ciiangod very- Jiulc since the days of 
the ancient Greeks. Cereals are grown, and 
olives, figs, almonds, walnuts, and pomegranates, 
as well as vines for grapes and currants (whose 
jiamc comes from tlic great s'inc-growing area 
round Corinth). But thccountiw is ro mountain* 
ous that osily a small area can be cultivated, 
even though many hill-sides arc tciTaced. Scrub 
or forest and scrub cover wide areas, including 
most of the liill-sides. Pines, evergreen oaks, dcci* 
duouso.iks, chestnuts, and beeches arc all fonnd, 
u'hilc alrovc 2,000 fitet, fits hecornc the pre- 
domiimnt tree — except on Mount Olympus, 
where they are replaced hy black pines. 

Greece is not a country' of large towns, and 
those ilmt exist, such as .Antuxs (q.v.), the 
capita], and Corindt, arc visited more for tlicir 
aiu icnl ruins than for wltat they arc to-day. Otte 
of the most fiotirishing towns of modern Greece 
:? Corfu, the capital of tlie l.ai^cst of the Ionian 
Lkunb, The Vcneti.ans, during the long period 
of their occupation from the r5t]i to the iBth 
rcattiry, built two fortresses which still remain. 
There are also many fine modem buildings and 
a very good harljour. The beautiful cities of 
C,’.!>.dia in Crete and Rhodc.s on the Largest of the 


Dodccaitcsc Islands arc described in the articles 
on those islands. 

See also Vol. I ; Ger.r.Ks. 

GREENLAND. The largest island in the world 
except for Australia, Greenland is nearly 1,650 
miles long and, at its ividcst, 650 miles broad. 
Its most northern point lies 440 miles from the 
North Pole, and is the most northerly land in the 
world {see Map, p. 346). Its most southeni point 
h.as the same latitude as Oslo and Leningrad. In 
the late winter it is possible to walk across the ice 
from Ellesmere Island in the eoitreme north of 
Canada; and it was from the svest that the 
earliest known inhabitants entered the country 
scvcr.ol thousand yc.ii-s ago. These nomadic 
EsKiMors (q.v, Vol. 1 ), hunters of wa]ru.s, .seal, 
inusk-o.x, and caribou, .settled mainly'in the west, 
and spread gradu.-illy to all ice-free coasts. 

Nothing was known of Greenland until the 
toth century, when Erik the Red, the Icelandic 
Vi.king, sighted its co.asts and eventually landed 
in the south-svest. He called Uic island Green- 
land to encourage settlement. The Norsemen 
ibund Greenland much as it is to-daye the 
interior occupied by two great domes of ice 
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rising in places to over 10,000 feet, and rimmed 
by an ice-free rugged border, and by long fiords, 
and many islands. At the head of the fiords and 
on the islands there are stretches of lowland. 
About one-tenth of the total area is free from ice. 
On the lowlands the Norsemen reared their 
sheep and cattle, and built their farms and 
churches (for the settlers tverc converted to 
Christianity about A. D. 1000). For 400 years the 
Norse settlers flourished, numbering perhaps 
some 2,000. Tlicy traded with Norway, Iceland, 
and Denmark, Sporting skins, oil, and ivory, 
and importing cercak, tin ore, and textiles. But 
the numbers of new settlers declined, contact 
witli Europe grc%v less, and gradually they cither 
became absorbed into the Eskimo communities 
or died out for want of adequate food. By the 
16th and 17th centuries, when Frobisher, Davis, 
Hudson, and BafTin made their voyages, the 
Norse settlements were in ruins 

From the 17th century to the present day, 
many British, Scandinavian, French, German, 
and American expeditions have explored the 
coasts of Greenland. Hans Egedc was the chief 
advocate of colonization by Danes in small 
trading stations. In the 19th century the less- 
known and less approachable east coast was 


explored and mapped by Scoresby and othen. 
Nansen made the first crossing of the ice cap in 
1888, J. Ross explored the north-west in 1818, 
and Peary surveyed the norilx over a long period 
up to 1909. In the soth century there have been 
several expeditions, notably those of G. Watkins 
and K. Wegener, to determine meteorological 
conditions in the interior — for Greenland has a 
strategic position on the arctic air route bct^vecn 
North America and Europe. 

Both Norway and Denmark claimed posses- 
sion of Greenland. Denmark’s claim to the west 
coast was not disputed, and in 1933, her claim to 
the east coast tvas upheld by the International 
Court at The Hague. At present, settlements arc 
strung out along most of the western coast-line. 
The only settlements of any size on the east side 
arc at Angmagsalik, and Scoresby Sound. All 
setdements are small, and the total popiJation is 
only 17,500, of whom 500 are Europeans. The 
two administrative centres arc Godhavn in the 
north, and Godthaab, rvith a population of 700, 
in the south. The Government has carclUUy 
controlled alien visitors and trade in order to 
protect the Eskimoes from harmful European 
influences. An excellent health service has been 
organized, docton and nurses visiting their 
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p'iticnt'; by boat or slcdt^e. Many schools have 
been built, and every cfTort is made to foster 
native art and literature. Most of the Eskimocs, 
now called Greenlanders, speak Danish, and 
arc curopcanired. 

Hunting, scaling, and fishing arc still the chief 
occupations of the people, although sheep- 
fanning is being encouraged. Sheep have been 
brought over from Iceland, where conditions arc 
almost similar. In winter the animals arc fed 
on a mixture of Jiay and seaweed. The mining 
of cryolite, which, like bauxite, yields aluminium, 
is an important source of revenue. It is the only 
known supply in the world that is commercially 
woi-th mining, and it is found at Ivigtut, a small 
village of 300 Danes. Greenland exports blue 
and white fox skins, sealskins and blubber, salted 
fish, narwhal ivoiy, and eider-down. 

Greenland has always had close tics with 
North America, and during tlic Second W'orld 
War the U.S j\. were granted permission to land 
forces and to build air bases. 

Sec also PoiAR Regions, 

GUATEMALA, stt Central A-mcrica. 

GUERNSEY, stt Channel Islands, 

GUIANAS. In its widest sense Guiana means 
the region on the north-eastern side of South 
.^mcrica, between the Orinoco River on the 
north and the Amazon (q.v.) on the south (ire 
Map, p, 415). But more particularly it means 
the three Euiopcan colonics which lie side by 
side along the Atlantic coast of South America, 
lictwccn VENLZurtJV and Brazil (qq.v.). The 
thicc colonics arc British Guiana, Dutch Guiana 
(or Surinam), and French Guiana (or Cayenne). 

llic low coastal plain, extending through all 
the colonics, is backed inland by tlic Guiana 
pkitcau, which stretches into Venezuela and 
Br.ryil. Many rivers descend from the highlands 
to the ocean, and though they arc rapid and arc 
iTvvigablc only in short strctclics — and then only 
bv small Ureal craft prepared to Lake considerable 
ri4.s-~thcy arc the only routes through the 
jungle. This jungle is as luxuriant and pictui- 
csque as anv to be found in the world. It is the 
j mitlc of storv'-books. Giant trees of many 
Varieties grow thickly together, draped with 
creepers and vinn, tlidr vivid green starred v\ itli 
co'oiir by orchids .and other c.xotic flowers {sti 
Tropjc,\l Jr.Noixs, ^'ol. II). It is full of wild 
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animals — some of them harmless and pictur- 
esque, such as the tapir, the sloth, the ant-eater, 
and the armadillo; but othcre, like the jaguar, 
fierce and dangerous. There arc flocks of 
toucans and parrots, W'illi rich and brilliant 
plumage, and snakes, such as the bushmastcr, 
the rattlesnake, and the huge anaconda that 
squeezes its prey to death. The waterways arc 
full of alligators; and there is the iguana, a giant 
lizard Uiat grows to 6 feet in length. 

Inland, foot-hills and terraces lead up to the 
plafc.aux, on which to-day graze huge herds of 
cattle. Farther south are the wild, much broken, 
higli mount.'u'ns which rise between the Guianas 
and Brazil. This is a region of forests and water- 
falls. From the trees come hardwoods, medicines 
sudi as quinine, and balsams such as sarsapa- 
rilla and vanilla. The magnificent falls of 
Kah-teur (q.v.) in British Guiana arc made by 
the Potaro River which plunges over a cliff and 
falls sheer for 741 feet into a deep ravine. The 
King Edw.-u:d VIII Falls, not far from Kaictcur, 
has an^ even higher, but not so sheer a drop. 

During the first opening up of South America 
by Europeans, the Guiana region lay as an un- 
explored no-man's-land between the Spanish 
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Empire to the north and the Portuguese Empire 
(aftenvards Brazil) to the south. The Dutch, tlic 
Englisii, and the French stepped in, lured at first 
by hopes of gold and precious stones — though 
thc\' soon found a more practical interest in 
cultnaiing sugar-cane, liiousands of negro 
slaves %vere brought from Africa to work on the 
sugar plantations, and great fortunes \\ ere made. 
Indeed, during the Anglo-Dutch ^Va^s of the 
17th century, the Dutch thought it a good 
bargain to keep Surinam and let the English 
have New York instead. It was not until the 
Napoleonic Wars that Britain finally won from 
Holland the land that now forms British Guiana, 
and Uiat the three colonics, the only remaining 
European colonies in South America, took their 
present shape. 

Tlie three Guianas are immensely rich and 
vmluable. Brown Demerara sugar is a product of 
British Guiana, and the three colonies produce 
coffee, valuable timben, gold and diamonds, 
bauxite (the raw material of aluminium), and 
balata (a kind of rubber). British Guiana Is the 
largest and richest of the three, French Guiana 
the smallest and least developed. Frencli 
Guiana is best knovv*n for the famous and terrible 
convict settlement on Devil’s Island, just off the 
coast, where, till 1945, France used to imprison 
her most d.ingerous criminals. 

The peoples of Guiana are an extraordinary 
mixture. Most numerous are the hardy negro 
descendants of the slaves Next in number come 
the East Indians, who were brought over from 
the East Indies to work on the plantations afler 
slavery was abolished. Next come Europeans — 
British, Dutch, French, and Portuguese. The 
native American Indians are few in number. 
There arc a certain number of Chinese and 
Japanese. 

Georgetown, the capital of Britbh Guiana, 
with a population of about 70.000, is the lai^t 
town and chief port of call for all three colonies. 
Its wide, tree-lined streets are gay with brightly 
painted wooden houses, their verandas draped 
with scarlet and purple bougainvillea. Tram- 
cars and motor-cars jostle slow ox-carts in its 
main thoroughfares. Paramaribo, with a popu- 
lation of about 50,000, is the capital and chief 
port of Dutch Guiana. Cayenne, the capital 
of French Guiana, is quite a small town, with 
about 14,000 people. It is built on an bland 
at the mouth of the Cayenne River. 

See also Sotmi Auxticx. 


GUINEA LANDS. These are the territories 
whldi border the co-ist of^Vest Africa, along the 
Gulf of Guinea, from the mouth of the Senegal 
Riv’cr to the Belgian Congo (q.v. Map, p, 5). 
In order, they arc Senegal, Gambia, Portuguese 
Guinea, French Guinea, Sierra Leone, Liberia 
Ivory Coast, Gold Coast with Ashanti and the 
Northern Territories, Togoland, Dahomey, 
Nigeria, Carocroons, Rio Muni, Gabon, and 
hliddic Congo. 

Britbh West Africa includes Gamdla, Sierra 
Leone, Nigeria (qq.v.) with a small part of the 
Camcroons, and the Gold Coast with Ashanti, 
the Northern Territories, and a small piece of 
Togoland. The rest of Togoland, Senegal, 
French Guinea, Ivory Coast, and Dahomey form 
part of French West Africa. The Camcroons, 
except for the small part attached to Nigeria, 
Gabon, and Middle Congo, arc part of French 
Equatorial Africa [see French Africa). Liberia 
b a Negro Republic; Rio Muni is Spanish. 

The coast aJmost everywhere is fiat and bor- 
dered by sand-spits behind which he lagoons 
and often broad stretches of swamp and marsh. 
Along the coast from the Ivory Coast to the 
Cameroons b a broad belt of mangrove swamp 
The lagoons give an easy sheltered means of 
coastal communication, and there are several 
fine natural harboun, such as Bathurst in 
Gambia, and Freetown in Sierra Leone. Good 
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harbours have been coustnicicd at Dakar in cotton, mairc, ricr, cocoa, bananas, and grountl- 
Scncgal, and at Sckondi and Takoiadi on the nuts. I’aiihcr inland, on the liighcr and drier 
Gold Ckiast. terraces, thci c is open \s oodland. 

Inland a series of stcii-likc terraces rises to tlic The oil-palm is impo! tant cs iicrc. Cocoa 
plateau of the SfOAN (q.v.). Tlicrc arc but tsvo is the main c\poi t i'rom the Gold Coast and 
mount.iinous nrc.is, A high range curs-cs south- Camcroons. Ground-nuts arc the chief ciop of 
v.c.st\\ards .along the border between Nigeria Gambia and Scnrg.nl. Gold, tin, and, to a lesser 
and tile Camel oons, and is continued seaward extent, manganese, arc the principal minerals, 
hy the Island of I'ern.mdo Po, which rises pre- The main cities in the Guinea Lands arc all 
ripitously 0,185 feet above sea-level. The other ports. Inland, apart from the cities of Kano 
.arc.i is the Futa Jallon highland of French ^ind Ibadan, there arc only villages. 

Guiiie.i and its extension in Sierra Leone. Aikica. 

On the coastal lowlands the thick forests, with Sec aluj Vol. 1: Ntono Aj-ricsm; /Nsiianti, 
mahogany, ccd.ir, and cbotty trees, have not > ct 

been properly m.adc irsc of. In the forest clear- GULF STREAM, jrc Oceavs. 
ings, and .also inland, there ate oil-palms, coco- 
nut p.-ilm5, rubber-trees, and cultivated crops of GYPSUM, see Minerals, Section 6. 
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Signed there Since 1899 it has been the scene of 
The Hague Convention and of various Peafe 
Conferences, lor which the enormous Peafc 
Palace was built in 1913 From 1920 it has been 
the home of the International Court of Justice, 
established by the League of Nations and maiti- 
taincd by U N O In spite of its importance and 
size. It did not officially become a town until the 
Frendi occupied it m the Napoleonic wars — so 
that It was for long known as ‘the largest village 
in Europe’ 

The Hague is of no industrial importance anti, 
apart from its ‘Whitehall* character, is almost 
entirely residential, with a very high percentage 
of retired avil servants, colonial admirustrators, 
THE HAGUE (in Dutch’s Gravenhage or, more and others This affects both the character and 
commonly, den Haag) is the third largest town appearance of the town, which is conservative, 
in Holland, capital of its richest province, Zuid* n cl!-lo-do (one of the richest towns in Europe), 
Holland, the residence of the court and the scat and exceptionally clean The general impression 
of the government of the country The town is French rather than Dutch, the very broad 
dates from the 13th century, when it began as streets are lined with rows of trees and the oldfr 
a hunting lodge of a Count of Holland His son houses have a cosmopolitan air Most Dutch 
made U his royal residence, so that it became the towns suggest the 1 7th century, the golden age 
supreme court ofjustice in the realm The Great of Holland, but The Hague is a mixture of iBth- 
HaUt\hichheonginall> built still stands to day century buildings and large residential dutnets 
For a hundred years from the middle of the 17th of modern design In the heart of the town is a 
century The Hague was the diplomatic centre lake, on the banks of which the government 
of Europe, and a great number of treaties were buildings are grouped round the 13th century 
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Riddcmaa! (Hall of Knights). This forms one 
side of the square known as the Binnenhof, at 
one end of which stands the Second Chamber, 
or Hou'c of Commons; and at the other stands 
the dinrining small lyth-ccntury' palace known 
as the Mauritzhuis, ^vhich now' contains a small 
hut very famous collection of Dutch paindngs, 
including many important Rembrandts. On an 
irlaiid in the lake a stork nests every year — a 
stork is included in the coat of arms of The 
Hague. 

In ipoo the population was 212,211 ; by 1951 
it had reached 570,000, and it is still growing. 
The c.\pansion is mostly to the south and west, 
and it has long since joined up with the seaside 
resort and fishing village of Scheveningen 2i 
miles away. TJic ab.scnce of major industries, 
.and the combination of seaside, sp.icious plan- 
ning, and surrounding woods, c.xplain why so 
many people have decided to settle there. 

HAIL. If a fairly large hail-stone is split open, it 
will be found to consist of a central core sur- 
rounded by onion-like layers of compact snow 
and solid ice. 

Most hail-stones arc formed during severe 
thundcr-stonns. During a storm, currents of air 
arc continually rushing to the top of the thunder- 
cloud which may tower 5 miles high. As the 
currents rise they carry' tvith tlicm drops of rain 
whicli freeze and gather coatings of snow and 
frost when they enter tlic higher regions of the 
cloud. Since the frozen raindrops arc heavier, 
they tend to fall and eventually come down to 
wlicrc tlicy started among tlic raindrops. Here 
they gather .a fresh layer of water, part of whicli 
freezes at once on to the icc-cold kernels. If 
atiothcr powerful up-current of air seizes them 
they arc carried up again and receive another 
coating of snow and frost. This up and down 
process continues until the hail-stones are too 
licawy to be carried up by the up-currents of air. 
Large hail-stones have been found srith as many 
AS twenty-five layers, indicating that they had 
made twenty-five journcs's between the bottom 
.ind top of the thundcr-doud. 

It k evident that in suitable conditions very 
Lrge hail-! tones may form. Even in this coun- 
tty, stones about the size of tennb-balls and 
Weighing over half a pound fall occasionally. 
Ghailw D.irss'in reported iliat extremely hard 
stones the size of small apples fell in a South 
American hail-storm and killed many animals. 


Beasts as large as cattle have been battered to 
death by outsize haii-stoncs, and even people 
have been killed, 'flicrc is a reference to n severe 
hail-storm in the Book of Joshua. However, such 
violent storms occur chiefly in countries with .a 
warmer climate than that of Britain, Severe 
hail-storms can do much damage to farms and 
to agriculture by smashing glass-houses, ruining 
crops, and killing poultiy'. In earlier dap people 
tried to ward off hail-storms by various mea- 
sures, one of w'hicb was to fire special cannon at 
the clouds; but most meteorologists consider 
such measures of little or no value, 

A startling, yet apparently authentic, pheno- 
menon whicli, iiosvcvcr, occurs but rarely is the 
descent of small animals such .'is insects enclosed 
in hail-stones — they get carried by the up- 
currents of air just as the r.aindrops do, and 
become encrusted with ice and snow. 

HAITI, see West I.vdies, 

HALO, see Rainbow. 

HAMBURG. Germany’s second largest town, 
with a population of over 1 1 millions, was also the 
largest commercial port of the European conti- 
nent. It is situated about 90 miles from the 
North Sea, up the long narrow gulf made by the 
River Elbe (see Map, p. 186). Merchant ships 
from Hamburg travelled to all parts of tlic world, 
bringing in goods for central Europe and as fiir 
inland as Bohemia. The gre.it inland port, with 
its enormous docky.irds, its busy wharves and 
qii.ip, the nearby streets of old warcliomscs and 
modern ofiicc.s, and the buildings of many 
auxiliary industries, all unite to give the city an 
aspect of modern prosperity based on an old 
tradition. In the Second World War, however, 
enormous destruction was inflicted upon Ham- 
burg, so tliat this account is true rather of the 
pre-war than post-war city. 

Hamburg owes much of its individuality and 
charm to llic River Alstcr, a tributary of the 
Elbe. Almost in the centre of the town, this 
river forms a wide basin, made lively with 
s.iiling-boats, and bordered by boulevards, gar- 
dens, and the big houses of the svcalthy mcr- 
clunts. N.irro'.v dianncls, called I'leelen, lead 
tlirough the heart of the city from the Alstcr 
to the Elbe. Several great bridges cross die 
Elbe, and Uicrc is a tunnel for pedestrians and 
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vcliictes underneath it. Impressive modem 
buildings stand in contrast with tlic copper* 
green Gothic spires of die churches and uith 
the old merchant houses. Very large new sub- 
urbs, built After the First World War, show 
some of the best housing in flats to be seen in 
Gcrm.iny. 

Hamburg u a city with an old and interesting 
hbtory. Charlemagne built a castle there over 
a thousand yean ago, and it was the starting- 
place for the conversion to Christianity of the 
northern peoples and the western Slav's. In the 
13th century Hamburg became one of the most 
important cities of the Hanseatic League (q v. 
Vol. VII). This league of northern mercliant 
cities began ongmally as a guild of merchants 
combining for the protection of their shipping 
By the 14th ccntur> die Hanseatic towns had 
groivn so rich and pouerful that they pla)ed a 
considerable part in the pohtics of their time — 
even to the extent of waging v\ar. ^Vhen the 
League began to decline in die iCth century, 
Hamburg remained a free aty with its own 
Government. In the 18th century it placed a 
great part in fostering German art and scliolar* 
ship. In iB42a terrible direc-days’fircdcstroyed 


almost a third of the city. Now, verj’ lltdc of the 
mcdiev’al Hamburg is left. 

See also Gexuasy. 

HANGING VALLEYS, see Glaciation. 

HAWAIIAN ISLANDS, see PAtanc Islands 

HEAT. I. Its Nature Evciyone knows what 
heat feels like, and knows, too, many of the 
things It can do; but the problem as to just what 
heat is puzzled men's minds for thousands of 
years and w as finally solved only about a ccntuiy 
ago, by Joule in 1849 Heat is recognized by us 
because, in anything possessing heat, the dny 
panicles ofwhich all matter is made arc in a state 
of vibration. If we touch a hot iron, the vibra- 
tions in its molecules arc transferred to those in 
our hand — and we feel the sensation that we 
know as heat. If we touch a hotter iron, the 
vibration may be so violent that it will actually 
force out of place some of the molecules that 
make up the tissues of our finger-tips — and wc 
shall get a blister. If we put a pan of water on 
the fire and add lieat to it, the molecules of the 
water vibrate more and more violently until die 
time comes when they can liold together no 
longer as a liquid— and so they turn into the gas 
w e call steam If we put water into a refrigerator 
and take away some of its heat, the molecules 
vibrate less and less until the time comes when 
the water turns into ice Heat, then, is a form of 
Energy (q v. Vol. VIII). Now' without cnerg> 
of some sort, all forms of life and much oUicr 
movement and action on the earth would come 
to a stop. Plants and trees, no less than men 
and animab, need energy for growing; rain 
needs energy for its formation; winds and ocean 
currents arc largely moved by heat energy. And 
die original source of all the earth’s energy is the 
sun, which daily pours more and more out in the 
form of heat to add to the vast stores diat have 
already accumulated as flowing water, coal, oil, 
and innumerable other chemical compounds 
a. Temperature and SpEanc Heat. Ifwc 
were asked to say how much heat there was in 
any pardcular thing, wc might diink that wc 
amid find out the answer by measuring it* 
temperature with a thermometer. In this wc 
should be wrong Temperature is a measure of 
the level of heat and not of the amount of heat in 
anything. We can prove thb by taking equal 
quantities of two liquids, such as water and 
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mercury, at the same temperature and putting 


ffjital amounts of heat into each. The tcmpcni- 
tu:c ofl>oth will rise; but in the ease of the water, 
the rise will be only about onc-thirtictli of that 
of the mercury, ^^'hatcvcr substance we choose 
(witit but rare c-xceptions), we shall find that it.s 
t'^mperature rises much more than that of water 
—in otlicr words, in order to raise the tempera- 
ture of water, we have to put into it more heat 
than into any other substance; or, in scientific 
terms, the ‘specific heat’ of svafer is higher than 
that of anything but hydrogen. The practical 
results of this in the world around us arc vcr>' 
important. If a great deal of heat can be put into 
water without raising its temperature verj- much, 
it stands to reason that the opposite is also true — 
t/tac water can grVe ofT.x great deal of heat with- 
out dropping very much in temperature. When 
we put a hot-water bottle in our bed, it gives off 
a lot of heal for several hours; but if we were to 
put into our bed a bottle filled with mercury at 
the same temperature, sve should be ver^' dis- 
.oppointed to find how quickly it lost its heat 
compared with water. All day long the oceans 
of the world arc taking in heat from the sun’s 
rays, t.tking in far more heat than any otlicr sub- 
stance could. Tlrcn during the night, when the 
temperature of the air above them falls, they 
give .mrnc of it back, because one of the laws 
followed by heat is that it alway.s tends to flow 
back from tlic wanner to the cooler substance. 
Siinikiily, muclr of the heat accumulated by the 
se.is in the summer is stored up and given slowly 
hack during the winter. 71iat is why the climates 
ofidands like Great Britain arc much more even 
through summer and winter ilian tho'^c orplacc.s 
surrounded, not by water, but by land. Our 
grr.it hot-water bottle, the ocean, saves us from 
the e,xtrcmc cold experienced in winter by many 
pLwes in Europe and .Asia (hr nearer the Equator 
than out^clv'cs Ct tUATt:). 

3. Exp.\.vsio.n AKt> CoNT R,\CTto.v. It Is often 
said that ‘heat rises’, Thb is not true: heat itself 
moves equally well in any direction, so long as 
jt flows from the hotter to the roolcr, and never 
the otisex w.iy round. \Vhat is tnic is that the 
):ottrr part of any liquid or gas rbes above the 
CtX’lcr p.art. The reason for this is that heat 
causes almost any substance to c.xpand, and so 
Isecome lighter in proportion to its size. I n fluids 
the lighter part flows up to the top while the 
o'io'er, deioer p.trt t.'ske*. its place below — a pro- 
ms clearly slioum by the boiling of .a saucepan. 


HEAT 

When we remember that heat causes molecules 
to vibrate, it seems only nattiral that matter 
should c.xpand when heated — because tliis 
means that molecules arc made to vibrate more 
widely, and so occupy more space. A familiar 
example of expansion and contmetion caused by 
heat and cooling is the thermometer, in which 
the mcrcuiy rises and falls in accordance xvith 
changes of temperature. The alternate expan- 
sion and contraction of rocks in heat and cold 
plays a great part in the process by which they 
arc gradually broken down into soil. 

The rule that all substances expand wlicn 
heated is not quite universal, and there is one 
exception particularly remarkable in its rcsult-s: 
when heat is applied to water at freezing-point, 
for the first few degrees of rise in temperature the 
water contracts instead of c.xpanding. Water, 
then, is densest or heaviest, not at freezing-point, 
but a few degrees above. In consequence of this, 
just before a lake reaches freezing-point in win- 
ter, it is tlic hotter water which sinks to the 
bottom, allowing the ice to form on the top. 
If it svcrc not for this extraordinar)' c.xccplion, 
lakes and even the sea might freeze doss’n to the 
bottom in winter, and all the heat of summer — 
mainly applied at the top, as it is, by the sun 
and warm air — might not be enough to thaw 
them again. The relation between the tempera- 
ture, pressure, and volume of g.ascs is described 
in PRr.ssuRE (q.v.). 

4. Trans.missio.v of Heat. Heat is trans- 
mitted in three ways — by conduction, convec- 
tion, and radiation. It has already been said 
that heat always flows from the warmer to the 
cooler. If one part of anything is heated, the 
heat spreads through the actual matter until it 
reaches the otb.cr parts. It is as though the 
vibrating molecules in llic hotter part jostled 
their neighbouring molecules and .so passed on 
the vibration from one to another. Tliis move- 
ment of heat is called conduction. All materials 
arc able to conduct heat to a certain c-xtcnl; but 
some .arc very much better conductors than 
others, Metals are particularly good conductors. 
If the ends of two rods, of iron and of wood, arc 
Iwld in the fire, heat will x'cry quickly travel 
along the iron rod, soon making it too hot to 
hold; whereas the wood in the same time will 
not have got noticeably warmer. The various 
objects in a room all reach the same temperature 
.as the .air in it after a time: liut if we touch a 
piece of metal in it, this sviU frcl much colrler to 
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us than, say, a piece of wood The reason lor this know, can travel through water, but radiant 
IS that the metal, being a good conductor, leads heat cannot — the water stops it Here is \et 


the heat of our hand away very quickly, so that 
t\e feel the sensation that we call ‘cold’, but the 
ivood, a poor conductor, leaves most of the heat 
still in our hand, and we feel it as warm 

Convection is the transmission of heat by the 
actual flow of the liquid or gas heated It has 
already been explained above m Expansion and 
Contraction. The hot water or steam ‘radiators’ 
used for heating houses should really be called 
convectors’, since most of the heat they supply 
is convccted, not radiated In the natui^ world 
convection is immensely important since it u the 
cause of the mam ^vinds and ocean currents of 
the ^vorld, as well as of more local effects, such 
as Clouds and Thunder storhs fqq v ) In 
Great Britain, with its variable climate, we 
hardly reahzc that there are great areas of the 
world where at certain times of the year certain 
winds blow for rnonths on end in the same 
direction {see Winds) These arc convection cur- 
rents, caused b> the hot air from the Equator 
rising and being replaced by colder air sweeping 
under them from the Poles In the same way 
there are fixed ocean currents, caused by the 
flow of water heated m the tropics or chilled m 
the polar regions The Gulf Stream, which 
warms the British Isles, is an example of this 
The kind of heat which reaches us from the 
sun must clearly be qtute different from all we 
have discussed so far, although its effects are 
much the same when it gets here But in the 
great emptiness of space it has to cross, there are 
no atoms or molecules to pass on the vibrations 
by conduction, nor are there fluids to carr> 
heat by convection Neither conducted nor 
convccted heat can travel through space or 
through a vacuum (as is shmvn by the way 
a vacuum flask will keep tea hot) Radiant 
heat, which can, is a form of radiation precisely 
similar to light, X rays, and wireless waves, 
except that its wavelength is different It is 
described more fully in the article on Radia- 
tion (qv) After the sun, perhaps the most 
familiar example of radiant heat is a bright open 
fire — for it must not be thought that this form 
of heat IS found only in outer space it can pass 
through air, glass, and many other substances 
Radiant heat can be focused and reflected and 
treated m every v\ay just like light, and, bkc 
light. It IS stopped by some substances, but can 
travel straight through others Light, as we 


another example of an unexpected property of 
water which makes life on earth possible Not 
only water, but water vapour transmits radiant 
heat very badly — and there is always a large 
quantity of water vapour in the atmosphere 
If It were not for this screen of vapour, the 
tcmblc heat of the sun w ould beat down durin" 
the day and scorch up everything liv ing During 
the night the earth itself would radiate this heat 
back into space so quickly that the temperature 
would fall below zero all the year round This 
IS what happens on the moon, where no water 
exists As It IS, thanks to water vapour we are 
spared the full heat of the sun and enabled to 
keep a good proportion of the comfortable heat 
we have gained But this is not all we owe to 
water when the passage of radiant heat i$ 
stopped by anything, that thing itself must take 
up the heat energy of the radiation and become 
warm with conducted heat Water as we have 
seen, can take m a large amount of heat and 
thus It IS mainly by radiant heat that both sea 
and air are warmed 

5. Latent Heat This phrase means simply 
'hidden heat’, and the opposite to it is sensible 
heat’— heat that can be felt (or sensed) Wlien 
a substance changes its state from a solid to 
a liquid, or from a liquid to a gas, a great 
deal of heat must be given to it, but untJ 
the change of state is quite completed — the last 
bit of ice melted or the last drop of water 
evaporated — the temperature does not nse, as 
vve might expect the heat is just swallowed up 
and hidden Petrol or methylated spint feels 
cold on the hand because, as it evaporates 
(which it does quickly), it needs a lot of heat to 
complete its change of state, and this it takes 
from our hand For the same reason we are apt 
to catch cold from wearing damp clothes It is 
not difflcult to understand the reason for latent 
heat when we realize that in a liquid the mole- 
cules are more free to move than in a solid and 
that in a gas they are far more free still — that 
they are, m fact, constantly moving about very 
rapidly To make the change from one state to 
another, then, they must have more energy to 
increase their movements, and this they take in 
the form of heat When a substance changes 
from a gas to a hquid, or from a liquid to a solid, 
the latent heat is given up again This is why a 
pond which has reached freezing point still takes 
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a lont^ time to ice over: all its latent heat must 
he got rid of into the air before ice can begin to 
form. Otiicr examples of the effects of latent 
heat are given in Ci.ouds and Tiiu.vder- 
sronsts (qq.v.). 
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HEBRIDES. The west coast ofScotland is bor- 
dered by two arcs of islands, separated from each 
other by the Gulf of Hebrides and the Little 
Minch {st( Map, p. 396), The inner arc, or 
lsu-,er Hebride?, curs'cs norihwai'ds from Islay 
in the south to Skye, which is the best known 
of the Islands. 'Hie outer arc, or Outer Hebridt^, 
Jtrclchts from the Butt of Lewis in tltc extreme 
north of the big island of Lewis atid Harris to 
liirra Head in the extreme south. The Outer 
Hebrides arc sometimes crdlcd the Long Island, 
for they form a aanfused pattern of low, hum' 
?n!x:l;y islands, scp.arated by ntany lochs and 
chatuiels, and, except in north Harris, rising 
rarely as high .as 500 feet alwve se.i-lcs*c]. 


Ail the islands have been scoured and 
fashioned hy ice action {see Gi.aciation'). In 
Skye and Mull the corrics, steep-edged peaks, 
and deep U-shaped glens arc world-rcnosvncd 
for their beauty and grandeur. Most of the other 
islands have been worn aw.ay into rocky un- 
dulating plateaux that fall in many places to the 
sea by steep cliffs. 

The people of the Hebrides arc crofters and 
fishermen — usually both. They keep sheep, till 
a small plot of land, and fish offtlic coast. Their 
low houses — low as a protection against the 
strong As-inds — arc usually within sight of the 
sea. Some of the men work with the herring 
fleets that follow the slio.als round the coasts of 
Britain. Stornoway in Lewis and Casilcbay in 
Barra arc herring ports. Tlie islands arc famous 
for their wool and tweeds. Much of the wool is 
hand-spun and hand-%vovcn, and the beautiful 
soft colours of the tweeds arc still to a great 
extent the result of the use of vegetable dyes. 

Practically all the islanders arc bilingual — 
speaking English as well as Gaelic; but Gaelic 
is die la.nguagc of their songs, set to haunting 
and plaintive tunes, .and their foU:-t.aIc5 arc told 
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by story tellen in Gaelic Many of the islands 
have strange sounding names such as Eigg 
Rum Muck Uist and Vatersay Most of these 
are of Norse ongin a relic of the times when the 
Viking sailors visited the Hebrides 

HELSINKI, see Finland 

HERZEGOVINA, see Yugoslavia 

HIMALAYAS The intneate and complex sys 
tem of folded mounta ns that forms the northern 
boundary of India from Afghan stan to Burma 
IS called the Himnhyas The word Himalaya 
means Abode of Sno v Tlie mam range the 
Great Himalaya wl ch is i 500 miles long 
forms an arc 20 000 feet high snow-covered and 
with sharp clear cut peaks that shine bnll antly 
in the raref ed clear air Thisnngc h ch runs 
in the mam from north v est to south cast is 
bounded by the Indus River (q v ) on the \ est 
and by the Brahmaputra on the east {see Map p 
229) It contains some of the lughest peab n the 
V orld Mt Everest (29 002 feet) Kanchenjunga 
('>8 146 feet) towards the east, and Nanga Parbat 
{26620 feet) at its western end There ha c 
been eleven majorexpcdiuons s nee 1 92 1 attempt 
ing to climb Mount Everest (q v ) and in 
May 1953 two members of a Bnt sh exped tion 
reached the summit Some idea of the force of 
the wind at their summits is given by the fact that 
the snow plume , or trail of ice particles blown 
off by the wind can be seen on clear days from 
the outer bills 50 miles away The Great H ma 
laya is built of granites gneisses and anc ent 
sed mentary Rocks (q v ) It makes a cl mat c 
break between Ind a and central Asia for the 
ram beanng winds of the south west Monsoon 
rarely cross the Range into Tibet nor can winter 
winds from north Asia reach India 

To the south the line oi the Lesser Himalayan 
and Siwalik Mountains is parallel to the Great 
Himalaya which they separate from the great 
plain of northern India Both arc sedimentary 
the Si valiks in which arc found fossils of mam 
mals having been upheaved in comparatively 
recent times {see Mountain Building) In the 
western part of the Himalayas in Kashmir the 
mountain system becomes more complex a 
further three parallel ranges tlie Zaskar 
Ladakh and Karakoram Ranges stretch to the 
north of the Great Himalaya and are separated 
from each other by deep valleys scoured out by 
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the tributaries of the Upper Indus, The Kara- 
koram extends eastwards into Tibht (q.v.), flic 
highest coiinfr}' in ilic world, and ivcstwards into 
AroitASiSTAN (q.v.), where it is called the Hindu 
Kush. It forms an arc i,ooo miles long, concave 
10 the south, and thus curved in an opposite 
direction to the Great Himalaya. Mt- Godwin 
Austen {211,250 feet) is the highest peak in tlic 
Kamkoiani. The comparatively easy Kara- 
koram pass, 18,000 feet high, carries the trade- 
route from Lchjin L.adakh, through Tibet to the 
Sinkiang province of China. The passes over 
the Hindu Kush arc lower, and have been 
rro'sed many times in histoiy^ by peoples driven 
from the steppes of Asia. 

nic Great Himalaya forms only a partial 
uatershed, drained on its northern side by the 
Upper Indus and Brahmaputra (imow'n in Tibet 
as the Ts.ingpo), Rising near together midway 
.along tlic range, these flow in opposite directions 
pamllcl to die line of high peaks, and then cut 
southwards to enter the Great Plain of northern 
India, tlic Indus at the north-western and the 
Brahmaputra at the south-eastern end of the 
range. South of the Great Himalaya flow trans- 
verse rivers, such as the five main tribiifarics of 
the Indus, the Ganges with its south-flowing 
tributaries, and the tributaries of the Brabni.a- 
putra. Some of tlicsc rivers issue from ice caves 
at the ends of mountain glaciers; others, such 
as the Sutlej, drain large areas to the north of 
the Great Himalaya, To the cast, the Ikra- 
WAtwY (q.v.) has its source in the Himal.aya, 
while the Salween, tlic Mekong, and the 
Vangtzu (q.v.) bend round the Eastern Hinia- 
l.'iya in p.m-allel courses, and liavc tlicir sources 
in Central Tibet, 

The valleys to the north of the Great Him.a- 
laya .arc dry and infertile; but those south of it 
arc well watered by the monsoon, and the 
natural vegetation changes from sub-tropical to 
temperate rain-forest, coniferous, and alpine, as 
tlse snow-line is appro.achcd. The most fertile 
part is in ihe cast, where the Mo.vsoo.v (q.v.) 
gives plenty of rain. In the e.astcm Himalay.as 
tea is grown on die hills near Daijceling (7,000 
reel). In die outer hills arc hill-stations like 
•Mus'oorie, .Sinikt, and Darjeeling, where many 
spend the hot sea.son away from the heat of the 
Irulian pUins, From dicsc hill resorts there arc 
unrivalled viins's of the panorama of snow-clad 
high peaks of die Gtrat Hitnalay.a. Tlic Vale of 
Kadimir, deep in die Himalavas, aitnicis 


tourists from all over the world. It is especially 
famous for its \sdld mountain flosvcrs and fruit- 
trees. It is Avatcred by the Jhclum River which 
forms many placid hakes. 

The Himalayas h.ivc a magnificent variety of 
plant and animal life, ranging from arctic and 
sub-arctic types to dwcllets in hot tropical 
forests. Rhododendrons flourish from about 
7,000 feet to about 1.1,000 feet; and above the 
line of the forests is found a wonderful range of 
AtPtvn FtowcRS (q.v, Vol. 11 ). From about 6,000 
to 8,000 feet, there arc many types of orchids. 
To the Himalayas, too, belong some of the most 
gaudy and cnonrtous butterflies and moths in the 
world (see BtrmtRruES and Morir?, TRomcAt, 
Vol. II), as well as many birds .and otlicr animals. 

See .i!<o Asia; Inwa; iVr.i-Ar,; Tmrr. 

See also Coi.oi'U Pijati; opposiic p. as.j. 

HINDU KUSH MTS., see ArciiANtsTAN. 

HOBART, the capital of Tasmania, is one of 
the oldest of Australia's state capitals. It is a 
quiet little city of just over 87,000 people, beauti- 
fully situated at the foot of Mt. Wellington on 
the Detwent River, about 12 miles from tlic sea. 

Hobart was founded as early as 1803, but by 
1812 there were still only 150 houses — ^and these 
little better dian huts. In 1B13, however, the 
ban on coastal trade from ports other than Syd- 
ney W.TS lifted, and Hobart grew rapidly as a 
trading port. By 1B21 it possessed 420 solidly 
built stone houses. One of the first banks in 
Australia, the Van Diemen’s Land Bank, was 
founded there in 1823. 

Hobart’s prosperity depended on the woo! from 
Tasmania’.s sheep-farms, and, even more, on the 
Antarctic whaling and scaling industries. Her 
port was frequented by hundreds of ships, many 
liuilt in her own ship)-ards, others from as far 
afield as the eastern U.S.A. Their cargoes 
brought activity and prosperity to the merchants 
of the town, wool, whale-oil, and sealskins being 
exported to many p.irts of the world. By the 
middle of the century', all the sc.als had been 
killed and the whales had moved to other 
grounds; the lead in wool-growing had been 
taken by the m.ainland, and, svith the discovery' 
of gold, m.any of the most enterprising young 
people were drawi ofi'to the ‘diggings’. The port 
W.1S deserted, and Hobart lost its importance. 

To-day it thrives largely as tlic centre of a 
district of rich farms and orch.ards. Its most 
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important crop is apples, which it exports to the 
mainland and to England Strawberries and 
other cold climate fnuts grow lery well also, for 
the climate is much like that of the home- 
country Hobart’s old w’orld picturesquencss, 
with its square sandstone houses, built by convict 
labour, its horse-cabs, and the natural beauty 
of its surroundings, make it a favomite tourist 
centre for people from the Australian mainland, 
to w hich it presents such a contrast It is famous, 
too, for its pnvate schools, at least two of which, 
theFnends School and Hutchins, both over too 
years old, are tvell known throughout Australia 
See abo Austraua 


HOKKAIDO ISLAND, set Japan 

HOLLAND. Another name for Holland IS The 
Netherlands It is a very flat, loiv lying country 
built of the sediment brought to the North Sea 
by the Rhine (q v ), the Maas or Meuse, and the 
Schelde (jff Map, p i6o) Part of west Holland 
IS actually below sea level, and about half is no 
more than l to 3 feet above The only part 
where there is high land is in the extreme south 
near Aachen, where the northern edge of the 
Ardennes rises to about r,ooofeetabovesea leiel 
The coast is fhngcd b> low islands and sand- 
banks, and by dunes from 30 to roo feet high 


HOLLAND 


Behind the dunes there used tobcbroad,shallov,- 
i.nj'nons and stretches of marsh ; but now thnu- 
inds of acres have been reclaimed by the build- 
ing of sca-walh and dykes, the pumpin/g of 
the water, and the cutting of canals. The .same 
dntining works arc now being carried out on 
the Zuider Zee, the vast lagoon north-east of 
Anvtcrdam. Tlic dykes arc huge, massive 
ronsfnjctions many yards broad, with roads 
ruiitiing along their tops. The polders, as the 
rcrl.aimcd areas arc called, make excellent agri- 
cultural land. Dairy cattle arc rcaicd, yielding 
milk, cheese, and butter for c.\'port; cereals, 
siiqai-bect, flax, and vegetables arc grown. In 
spring and early .summer, as the bulb fields 
hki«oin into brilliant reds, ornngc.s, whitc,s, and 
yellows, the country-side, especially round Ilaar- 
Icni, is a riot of colour. 

Inl.and from the polders there is sandy heath 
kind, with here and there peat-bogs and .sand 
ridges. 'I'he poorest sandy soil is usually planted 
s\iih pine-trees to hold it in place, but many 
aie.rs of peat and heath have been recovered for 
•igiirulturc by draining and feriili/ing. Cattle, 
pigs, and poultiy .itc reared on such land, and 
jrolntoes, rye, oats, and vegctablas grow well. 


Along the coast arc many small fishing sallagcs 
and it is there that the old Dutch costume of 
baggy trousers or full skirts and wooden shoes is 
still to be found. 

Tire only mineral wealth possessed by Hol- 
land is coal in the Limburg field in the south. 
Most of the industry of Holland depends for its 
raw materials on imports from the East Indies 
(q.v.) and from the Dutch colonics in the Wi-ST 
iNDUi! v^q.v.) and on materials brought up the 
Rhine. Manufactures include margarine, cocoa, 
tob.acco, cotton and woollen goods, artifici.al 
silk, boots and shoes, electrical equipment, 
machinery, cement, paper, and glass. 

Amstf,rda.m (q.v.), the largest town and 
the commcrci.al centre of Holland, is on the 
shallow Zuider Zee. Itself an important port, 
it is connected by a ship-canal to its outport of 
Ijmuidcn. Rotterdam, the second largest city, 
is the chief port of Holland and one of the great 
ports of Europe, for through it passes much of 
the trade of the Rhineland. It has big ship- 
yaids, and is connected by ship-canal to the 
North Sea at Hook of Holland. I Ls manufactures 
include cocoa, margarine, and tobacco. Like 
Amsterdam, it had many picturesque streets and 
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houses — but Rotterdam suffered tcmblc damage 
from air*raids m the Second World War The 
ndmmistrative capital ofHoUand is Tim Hague 
(q v), reputed to be one of the wealthiest atics 
in the world 

In northern Holland the absence of rocL or of 
any other firm sub-soil for foundations has caused 
ar^itects and builders man> constnicuonal 
problems In some totvns, cspeaall) in Amster- 
dim and Rotterdam, houses are built on pile 
foundations The let’cls of some streets sink 
ctcry fetv j'cais and ha\e to be restored by 
building a new surface on top 
See also VoL I Dirrcw 

HOLSTEIN, see ScIILEs\^^G Holstein 

HONDURAS, see Central America 

HONGKONG. About one s«th the size of the 
Isle of Man, Hong Kong lies off the coast of 
China at the mouth of the Si Uang River {see 
Map, p 87} Great Bntain acquired the island 
in 1841, affertheFirstChina War Atthattime 
a trading place vvas needed where there could 
be freedom from the cnppling restnctions im- 
posed b) the Chinese upon foreign trade, and this 
rocky islet suited our purpose excellent!) 

In a hundred )ean Hong Kong has become 
the greatest ‘free port’ in the world The great 
hnen heading for Shanghai and Japan call 
there, and there, ships from all quarters of the 
globe land thar cargoes to be carried on bj 
odier vessels to markets all over the Far East 
WTierc, a ccntuiy before, only a few fishermen’s 
families existed, there has grown up a population 
of 2} million Chinese and some to, 000 other 
races, of whom the Europeans arc mainly 
Bntish To-da) Hong Kong is the pnncipal 
Bntish naval base in the Far East 

Few sights equal in beauty the vnewr of Hong 
Kong from a ship 1> mg in the harbour Victoria, 
the cit) of Hong Kong Island, stretches for 5 
miles along the narrow water-front and climbs 
up the thousand foot peak which rises imme- 
diately behind At night the peak looks hkc a 
huge illuminated cone, towering up from the 
harbour From the top there is a magnificent 
view across the South China Sea, vvath its rojuad 
tiny islands The Portuguese, the first Euro- 
peans to visit the China Sen, called these the 
‘Thicv’cs’ Islands', because of the pirates who 
infest them, even to-da) 


The colony of Hong Kong extends on to S 
small piece of the mainland called Kowloon, tf 
suburb which provndes additional space fof 
docks and factones Behind Kowloon are ihtf 
‘Leased Temtoncs’, 350 square miles of opcri 
territory leased from the Chinese in 1898 IP 
improve the defences of Hong Kong 

See also China. 

HONOLULU, see PAayic Isulvds 

HONSHU ISLAND, set Japan 

HUMIDITY, see Water-vapour. 

HUNGARY. This central European country i.< 
divided into two almost equal halves east and 
west, by the Danube (q v ) Its most striking 
feature is the great flat plain which lies on both 
sides of the nver Eastwards this continues inlP 
Roumania and southwards into Jugoslavia, 
westwards it stretches to the plateaux north and 
south of Lake Balaton, and northwards to the 
foot hills of the Carpathian mountains, where 
grow the vines which produce ‘Tokiy’, one of 
the most famous wines m the world {see Map 
p )6o) 

Hie plain of the middle Danube has beeh 
describe as ‘an ocean of dr> earth' There artf 
few hedges or trees, except along the swampy 
borden of the bigger nvers and round village# 
and fantis. In some areas the soil is so salt and 
sandy that it can be used only for pasture ThP 
Hungarians call such areas puszta (vvliich ineaa't 
‘waste), and on them are pastured whitP 
Hunganan cattle — a breed able to stand great 
heat and drought and also very suitable for 
draught animals The whole plain used to be 
pasture land for horses, sheep, and catdc, but 
now most of it grows wheat and maize, melons, 
papnka (very much used in Hunganan cooking), 
and in some places tobacco Cattle arc kept m 
stalls, and pigs and geese are fed on gram 

The long, narrow Lake Balaton much loved 
by Hunganans, is the largest lake in central 
Europe Though over 50 miles long, it u no' 
where more than 36 feet deep The people of th^ 
villages along its shores used to depend largely 
on fishing for their Inehhood Now the most 
important industry is catenng for the thousand# 
ofholiday-makcrs who throng there in summer 
North of Lake Balaton tlie land rises steeply W 
the high plateau of the Bikony Forest, most of 
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■which is wooded v.'ith deciduous trees. To the 
south of the lake there is a lower, very fertile 
pl.atc.iu, broken by two blocks of granite hills. 
Ilcrc wheat, r)'e, potatoes, and fodder crops arc 
grown. 

Htingaiy is mainly an agricultural and pas- 
toral counliy. She has ver}’ little mineral wealth 
.and, consequently, no ver>' Large industrial 
rctufcs. Flour-milling is the most important 
indiistty, especially in Budapest, wlierc sugar 
milling, and ic-xtilc, machincr)', and tobacco 
industries arc also concentrated. The counlr>’ 
has vcr>’ ntany beautiful old towns, some of 
them dating back to the d.ays of Roman settle- 
ments. '^Tne capital, BuDAPnsT(q.s'.), vised to be, 
before so mucli tv.ns destroyed, one of tJie most 
Icivdy cities of Europe. 

Vol. I: IIuNOARv.AKj. 

HURRICANE, live word ‘hurricane* is dc- 
rivrd from the Carib Indi.aas’ name for their god 
ot stormy weather, Hunrnken. And a hurricane 
b a ccrt.ain t)-pe of vcr>* violent storm, otitcr 
names far svhich arc typhoon and cyclone — 
though the last is used .abo to describe an area 
oi low atmospheric pressure (str WEATtniR). 


Before a hurricane can form, there must be 
iicat, moisture, calm air, and a vast twisting 
movement. The first three of these conditions 
arc best satisfied over the calm oceans in the dol- 
drums, the equatorial belt of calms between the 
north-cast and soulli-cast trade winds. A deflec- 
tive force is derived from the vast twisting move- 
ment of the rotation of the earth. This is not 
sufficiently great at the Equator to dcv’clop 
hurricane winds, and liurricancs u.sually form 
when the doldrums arc to tlic north or to the 
soulli of the Equator. 

A hurricane Ls formed by ssdnds sweeping 
round in a coil of decreasing circles. It is 
shaped like a gigantic di.sk, some thousands of 
feet thick, with a diameter of about 500 miles. 

In the centre of the disk there is almost alwaw 
a calm area called the 'eye’. An object caught 
up in a hurricane is whirled round and round 
till it reaches the ‘eye’ and there it is licld till the 
storm subsides. A hurricane moves like a top — 
it travels acroia the sea at a speed which is 
usually about is miles per hour, Uiough it may 
hr much faster, and at the same time tlic winds 
forming it wliirj round at a speed which is 
bclicsTd to reach 250 miles per hour. No one 
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kno^^s the maximum speed of these %vind$, but 
they are not as fast os the winds in a Tornado 
(qv) 

To be caught in a hurricane u a temry* 
mg experience A yachtsman called Weston 
Martyer who was caught in an Atlanuc burn 
cane wrote ‘Do you know that you cannot 
breathe with a hurricane blowing full in your 
face? You cannot see, cither the impact on 
your eyeball of spray and rain flying at over 
too miles an hour makes seeing quite impossible 
You hear nothing except the scream and boom 
mg of the wnd, iihicb drowns even the thunder 
of the breaking seas And you cannot move 
except by dmt of terrific exertions To stand up 
on deck is to get bloivn aivay like a dead leaf 
\ou cannot even crawl you have to climb 
about, tivisting your arms and legs around any- 
thing solid within reach ’ 

In 1934, dunng a terrible typhoon in Japan, 
ships of over s,ooo tons ^ve^c lifted over sea 
\\'alls and Icfi stranded in streets, and in 1945 
an Amcncan cruiser in Japanese waters lost its 
bow in a typhoon in which the wind wras said 
to reach nearly 140 miles per hour 

Luckily all humcanes do not reach land, but 


those that do cause great destruction The wnds 
bimv do\vn all flimsily built structures, damage 
buildings, fell radio masts and trees, and gener 
ally cause much havoc Torrential ram and 
tidal waves oAcn accompany hurricanes, and 
arc also very destructive The whirhng winds 
suck up great quantities of water vapour as they 
pass over the ocean This falls later m the form 
of torrential ram and sometimes in what arc 
popularly called ‘cloud bursts’ In Britain a 
rainfall of l inch in 24 hours is considered heavy 
a hurricane sometimes causes i inch to fall eadi 
hour for 24 hours 

Tidal waves — more accurately ‘storm waves’ 
as they are not tides in the usual sense of the 
word — result when the suction power and driv- 
ing force of the winds cause waves to nse far 
above normal level They dash against tlie 
shore at speeds of up to 40 miles per hour, and 
sweep inland over all but the highest and most 
sturdily built sea walls, adding further chaos to 
that already caused by wind and ram During 
a tcmble hurricane m the Bay of Bengal m 
October 1737, waves 40 feet high destroyed 
thousands of ships and killed over a quarter of 
a million people Most tidal waves, however, 
are caused, not by hurricanes, but by earth 
quake movement under the sea {see Earth 
quake) 

To day the danger from humcanes is not so 
great People and ships are warned of their 
approach by radio, telephone, and even by mes 
sages dropped from aeroplanes Sea walk are 
stronger, and buddings arc, on the whole, more 
strongly built Nevertheless, a large hurricane 
crossing a built up area always causes much 
damage and loss 

But even humcanes can do good at times 
The heavy rams revive crops and replenish 
water supplies Fnut and flowers sometimes 
blossom a second time — m 1752 in Charleston 
trees which were stnpped of their leaves in 
September blossomed and bore fruit again m 
the late autumn And hurricanes arc oflcn 
followed by very lovely sunsets 

HWANG HO RIVER, see Yellow River 
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ICE, stt Frost; Glacicrs; Icr.Bnucs. 

ICE AGE, The Great lee Age adcctcd the 
whole world. It began more than half a million 
yrars ago, at tlic end of tlic Pliocene period (sei 
Chart with Earth, History of), and is usually 
regarded as having ended 8,700 years ago, when 
the Scandinavian lee-sheet had rcircalcd to 
ccjitml Sweden. Hicrc were four cold periods, 
srp.iratcd by three warm or ‘genial’ periods, when 
the glaciers drew back into the mountains. It 
is possible lltnt we arc living in another ‘genial’ 
period and that some thousands of years hence 
glaciers will again creep down the mountains, 
covering their tvooded .slopes and the fertile 
fields beyond with scores of feet of solid ice. 

Many theories have been pul forward to ex- 
plain the cause of the Great lee 
Age and its three warm inter- 
ludes; but as not one of tlicm 
satisfies all the facts, none can be 
accepted. It is known that for 
scores of millions of years before 
the Pliocene period, the climate 
of the world was ss’anner than it 
is to-day. It Is known, too, that 
there was at least one earlier lee 
Age, for evidence of it has been 
found in die coal-bearing dc- 
perits of the southern hemisphere. 

There is plenty of evidence 
of Gu\aA'noN (q.v.), by which 
We can trace the extent of the 
Great Ice Age. To-day icc- 
i’arcis cover thesvholeof the Ant- 
arctic continent and the greater 
part of Greenland throughout 
the year, v,-hilc sm.ill tee-sheets, 
known as ‘ice-caps’, cover other 
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parts of the northern hcmisphe.rc — as in Iceland 
and Spitzbergen and in northcni Canada and 
Alaska. But during die Great lee Age, 30,000 
years ago, an ire-sheet extended as far south as 
the middle of North America; while in Europe 
an icc-shcct covered the whole of Scandin.avia 
and stretched as far south as the great plain of 
Europe that extends from northern France east- 
ward into the U.S.S.R. A sm.all icc-shcct, cover- 
ing .Scotland and northcni England, liad its 
southern boundary' across die Alidlands: and all 
Irei.and was covered by ice. In central and 
southern Europe great gladcrs spread north- 
ward and southward from the mountains of 
Switzerland in great sheets on to die lower land. 

There is abundant evidence, too, that during 
(his period the climate was cooler all oecr the 
world. For instance, in New Zealand there was 
an icc-cap, of which the great glaciers of to-day 
arc but die shrunken remnants; in Australia 
there was ice on the mountains of Nesv South 
Wales and there ivcrc glaciers even in Tasmania. 
In South America, Patagonia was covered by an 
immense icc-shcct, and in the Andes the ice 
came down some /},ooo feet lower than to-day; 
in Africa the glacier of Mount Kenya (17,040 
feet), which now ends at 15,400 feet, formerly 
extended as low as 10,000 feet above sea-level, or 
even lower. In India and Tibet there is proof that 
the ice of the Himalayas is but the compara- 
tively insignificant remains of a mighty icc-shcct. 
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Fton F £ ^fwr, 'Daiinf Ifu Pail', Sftlhart 

Lqtiftlly positne u die menus b> ^^hich die 
end of die lost glncial period u dated. Thu 
kno^1ledge mulls from many years of patient 
uork by Si>edish geologists. They discovered 
that vshen the European ice<shcec began to 
retreat, its lotithem boundary' vsas marked by 
vast lakes into which, every spring, the melting 
ice poured its streams Tliese streams brought 
to the lakes sand and clay The sand settled 
doVNTi at once, but the muddy clay rcmiincd 
suvpeiidetl in the water — some , , 

of It until vMnier set in and a 


the deposits of the gennl periods are found the 
bones of animab that can live only in vvarm 
regioru, the stone and bone implements of men, 
and the leaves of vNOrmtli-loving plants For 
example, whereas on the fringes of the iccMheet 
there roamed the hairy elephant, in the beds of 
the interglacml periods there arc found the teeth 
of hairless elephants which must have needed 
warmer conditiotu (see Fossils and Preiitstoiuc 
Actuals). 

See sbo Cartii, Hbtory or; Glacsatioy; Cuuate. 

ICEBERGS. Tliese are floating masses of ice 
that have broken away either from the polar 
icc»ficlds or from GLAarns (q.v.) projecting Into 
the polar seas, as m Alaska and Greenland 
They oHcn drift for hundreds of miles from their 
place of origin, and when they reach trade- 
routes may become a great danger to shipping — 
more especially since the air around them may 
become chilled below dew-point, so that ihar 
presence u hidden in Too (q.v.). 

Seen in bright sunlight an iceberg can be of 
entrancing beauty, towering up dazzling white, 
perhaps 250 feet into the air, with caves and 
clifls of every fantastic shade of blue and green. 
Down Its sides in torrents and cascades pours 
water released by the heal of the sun, while 
occasionally great masses of ice may detach 
themselves from above and thunder downw ards, 
to plunge into the sea. Sometimes ihewholebcrg 
may slowly capsize, raising vast waves, as the 
v\arm sea melts away the under-water portion. 
At such times one can realize that, enormous as 
the visible bulk is, the part beneath the sea is still 


layer of ice formed on the hakes ' j 

Then, since the water was un- f 

duturbed by vnnd or by inflow- * ^ 

ing streams, the fine sediment ' i, , 

slowly sank to the bottom, form- J . \ . 

ing a thin layer of dark cl.ay. » '' '/* ’ 

Tlius each year a layer of sand ' , ^ " i 

and a l.ayercfdarkclay were de- [ * 1 

posited By tracing the deposits , ' 

northward! the whole scries of ' 
yean has been recorded. The 
lengllii of the genial periods havx 
been worked out by the extent to 
whicli the beds have leathered* 



(tee Dznudatio.s). Tliat diey aj» »c*«e»o orr twe coAtr o» rntwrovYWAYO 

v*cre warm b indisputable, for in Cestrtphuel 
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more huge — for only one-ninth of tlic whole 
shotvi! above the surface. 

ICELAND. TJiis island outpost of Europe was 
proliably die Ultima Thule of the Ancients. It 
lies with its northernmost point within the 
.•\rctic circle, on the great submarine ridge that 
runs from Scotland to Greenland (see Map, p. 
3}6). I.ess than a quarter of the island is 
habitable, the rest is a desert of lava flows, 
volcanic ash, and glaciers — for about too 
voic.inocs rise from it, Mount Hekla being the 
l)Cit known. When volcanoes erupt bcneatli tlie 
rladcrs, of which there are many, the sudden 
melting of ice causes floods whidi may devastate 
the coun(r\'-sidc. Among otlicr signs of volcanic 
aciiw'ty tlicrc is the Great Geyser, outside 
Leykjavik, the capital, and there arc numerous 
hot springs, some of which arc used to provide 
central heating in the houses of Reykjavik, 
Akurcyri, and oilier towns. The climate is 
ttiativcly mild, as the island is washed on tlic 
muth by \varm svaters of the Gulf Stream 
riit, but is very wet — especially in the east. 
In rummer the nights arc short, and in winter 
V” Borealis (q.v.) often lights up the 

t'-y. Iceland is tltc storm centre of tlic northern 


hemisphere, as it ]ic.s where tire depressions that 
cross Europe develop. Violent winds sweep so 
often across the land that there arc few trees 
c-xcept small birches, mountain ashes, and svij- 
lows growing in sheltered parts. There arc many 
species of flowering plants. 

Thule or Iceland was long known to the Irish 
and Scots. .‘\s early as 325 n.c. they gave 
Pythcas, tlie Greek navigator, sailing directions 
to it, and we know that Scottish and Irish Celts 
were living in Iceland when the Norsemen 
began to colonize it in the gth and loth cen- 
turies. These Norsemen called the island 
‘Island’ or Iceland because of the snow-fields 
they could see from the fjords. In 874 Ingolfur 
founded a settlement where Reykjavik is to-day; 
and in 930, in the rocky gorge of Thingvcllir, the 
Althing, first of all Parliaments, began its annual 
session. Perhaps the most outstanding e.xploit of 
the Icelandic Vikings, as told in the Sagas (q.v. 
Vol. 1), svas die discovery of Greenland and 
North America in the loth century. 

Iceland to-day has a population of about 
144,000, and since ig.pt h.as been a Republic, 
ruled by a Cabinet of tlircc, responsible to the 
Althing* which is compo.scd of an Upper and 
Lower House of 52 elected representatives. 
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Before this it had been for some centuncs under 
Nortv ay, and then Denmark Tlie Umvcrsitj of 
Rc^kjasik %s-as founded in tgit, and there is a 
fine National Librarj Illiteracy u unknown, 
and even in remote farm houses books can be 
found m three languages, Icelandic, Danish, 
and English There is a great interest in art, and 
the modem, colourful landscape paintings of 
Kiarval arc well known A National Broad 
casting Station, opened in 1930, helps tobnkthe 
country with Icelandic settlements in Canada 

The Icelandic people are great individualists 
and, like the Scots, are slow to show fhendhncss 
and sIot\ to take offence They follow the tra 
ditional occupations of sheep farming and 
fishing, and in tlie country the social event of 
the year is the bringing of the flocks down from 
the mountains at the first fall of snow Wool is 
spun and woven locally, and the native tweed, 
taomal, is thick and warm Sheep skins, wool, 
and frozen mutton are exported In the villages 
the women sometimes wear their national dress 
with its gilt ornamented bodice and velvet 
tasselled cap 

Although many villages are linked by motor* 
bus, the most usual form of travel is on horseback 
Tlie horses are small and similar to Shetland 
ponies — there are two pomes to every inhabitant 
oficeland 

Tlie fishing industry employs about half the 
population, and much salted cod is exported, 
particularly to the Catholic countries of south* 
cm Europe Tlie rich fishing grounds off Ice- 
land are visited by Danish, British, Norwegian, 
Trench, and Dutch fishing fleets Trawteis are 
built at Hafnafjord, and there is a School of 
Navigation at Reykjavik 

During the war of 1939-45 Iceland was occu 
pied by British and Amencan forces It became 
an important meteorological base and a supply 
depot on the northern convoy route A British 
niv-al base w as built at Hvitancs, and Amencan 
influence can be seen in the window displays of 
the shops in Reykjavik’s mam street Reykjavik, 
tile capital, has a population of about 57,000 

See aim Polar Recioss Geysers. 

roAHO, see United States of America 

ILLINOIS, see United States op America 

INDIA* The sub-contmcnt of India is enor- 
mous In It live one fifth of the world’s people 


On the north it is bounded by the great moun* 
tain ranges of the Huivlayas (q v ), which cut 
It off from the rest of Asia, while southwards u 
extends as a pemnsula into the Indian Ocean to 
within 10“ of the Equator From Peshawar la 
the north to Cape Comorin at the southern Dp, 
India is 2 000 nulcs long, and at its widest part, 
from Karachi to Calcutta, it is 1,400 miles 
across To travel by rail from the north to the 
south takes sis days and nights Since August 
1947 India has ceased to be a single political 
umt, and is nowspht into the Republic of India, 
whose population is predominantly Hindu and 
the Dominion of Pakistan (q v ), with a pre- 
dominantly Moslem population 

Owing to mijor difTcrenccs in relief, climate 
and soils, India is a country of extremes From 
north to south the three mam physical divisions 
arc (a) the Himalayan mountain region, ( 4 ) 
the plains of the Indus and Ganges (or the Indo- 
Gangetic Plain), (r) the Peninsular Plateau 
The Himalayas, o\ er 20,000 feet high and with 
many higher peaks, stretch from north west to 
south cast for 1,500 miles, forming the natural 
boundary of India on the north The southern 
flank of the range is occupied by the hill states 
ofKashmir, Gharwal, Bhutan, and Sikkim, and 
by the kingdom of Nepal (q v 1 , the home of the 
Gurkhas Above 5 000 feet the climate of the 
hills is healthy, and here are found hill stations 
such as Simla and Darjeeling, but below this is 
a region of low hills covered with damp and 
unhealthy monsoon forest Between these and 
the plain is a strip of undulating country 
covc^ with tall grasses, and strewn with sand 
and boulders spread by the torrential mountain 
streams as they reach level ground This region 
IS called the Terat or, in Bengal, the Duars 
Far to the north west the eastern edge of the 
Persian plateau (12,000 feet) continues llic 
mountain bamcr of the Himalayas southwards 
from the valley of the Indus to the Arabian Sea 
This mountainous region is called Baluchistan 
It IS penctnted by the Khybcr and Bolan passes, 
through which India has been invaded many 
times in the past In the east the Naga and 
Lushai lulls and the Khasi hilb of Assam run 
between the Brahmaputra valley and the Bay of 
Bengal, forming the frontier with Burma 
The Indus and Gances Plains separate the 
Himalayas from Pcmnsular India and make up 
the vast lowland known as the Indo-Gangetic 
Flam, which is roughly 2,000 miles long and 
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rsl«nii 250 niilr« It Js rovcrcd to a depth 

<^5"!n.5t5\ dvMi'asid'; of feet v. ith sediments u-nslicd 
dmvn by ri\e!^ from the inonntains, 'I'hcv.-cst- 
etr. part n*. ilie pKrtn is the I’unjab, or I-and of 
the Tise Risers --the fi\c main tributaries of the 
I\nf^ (q.v.). 'Iliey provide •o.ttcr for irrigation 
in a trgion td'Hv.' jaittfaU, and mahe the Punjab 
tnte of the ntosi productive are.is of India. 
J^r.uth of the Pnnjal) it Uic den-rt of Sind (part 
the VTcat 'lli.ir drr>trt}. fertile only near the 
Ladir' valley, S'. here there ate inig.stion works. 
Th*- main town of thb pan of India, and the 
t.'.pit.'',! oriV.ibsan, is Karachi. A low watershed 
j'-y.tatrs the Ij.din river *)stem on the west 
f:a'!s; th.e GMiuts ppv.} on the cast. Tiic 


Ganges Plain, one of the most thickly populated 
and productive lowlands in the world, is covered 
ss'ith a close pattern of fields and villages, but 
is flat and monotonous, with only a few trees. 
Along the plain the river meanders slowly, 
carrying a great volume of sill and rnud to the 
sea. In the hot season tlic soil is hard and dusty, 
and very little will grosv; but in the svet season 
it becomes muddy and fertile, and crops grow 
quickdy. In Bcng.al die Ganges spreads over the 
fiat coa.stal plain in a huge delta, mingling with 
the sea in a svastc of marshy islands called the 
*Sund.irb.tm’. 

Tnc plain is extended to the north-cast by die 
valley of the Brahmaputra, which flows west 
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from the Himala>aj, and then south to join the 
Bay of Bengal near the Ganges Delta This part 
of the plain is subject to heavy floods, uLch 
oflen destroy the crops and cause ternfic loss of 
life Tigers are found m the coastaljungies, and 
malarial mosquitoes breed svidely 
The Peninsular Plateau, or the Deccan, is 
built up of ancient rocks In the north western 
part an area of basalt which has weathered into 
black soil IS particularly suitable for growing 
cotton It IS drained westwards to the Arabian 
Sea by the Narbada River The rest of the 
plateau is covered with hard, dusty, red sod 
which in general jaelds poor crops On the west 
coast the plateau nses sharply like a flight of 
stairs from a narrow coastal plain, nowhere more 
than 50 miles wide, to form an escarpment 8,000 
feet high This highland is called the ^^cstcm 
Ghats — an Indian word for ‘steps’ From the 
summit of the Ghats the land slopes eastward to 
the Coromandel coast, and long nveis, such as 
the Kistna and the Godavan, drain the uplands 
and extend the eastern coastal plain seaward m 
sandy deltas Near the southern tip of the 
peninsula there is a gap, the Palghat Gap, be 
tween the NJgin and Anaunalai hills, which is 
important because it makes an easy route from 
the west to the cast coast South of the Palghat 
Gap, the Cardamom hills extend to Cape 
Comonn, the southernmost tip of India 
Forat suU coven large areas of the plateau 
This ranges from thick monsoon forest, and teak 


on the wet uplands to drj thorn scrub in areas 
trf" low rainfall Animals such as wild pig and 
deer live m the forests, snakes are plentiful, and 
crocodiles infest many of the nvers Groves of 
coas-nut palms, peopled b) chattenng monkej's 
are charactenstic of the coastal areas 

CuMATE The Indian climate is one of ex 
tremes Either severe drought or floods may 
rum the agncultural crops In the Punjab 
temperature vanes from 120® F to nearly 
freezing point, while on the east coast calm days 
may be follow ed by violent c> clones In genei^ 
the cool weather temperature in India corre- 
sponds to European summer temperature, wlule 
in the hot weather the temperature rises to a 
height unknown m Europe The seasons are 
controlled b) the north cast and south west 
monsoons, and by the heat of the sun whicli, in 
central India, is directly ovcrheadin the summer 
From October to February the north cast mon 
soon bnngs cool dry weather to India except 
where winds, passing southwards over the Bay 
of Bengal, carry ram to the east coastal plain 
Madras gets most of its ram in November, a 
htUe rain falls also m the Punjab in this season 
(see Monsoon) 

From Mardi to June is the hot weather, when 
a tomd sun bakes and parches the land On the 
coasts there are occasional showers, but these 
make the air humid, so that the heat is per 
haps even more diiTicuIt to bear than m the 
interior 

At the end of June the soutli west monsoon 
bnngs rain and a grateful drop in temperature 
The Western Ghats, wluch face the ram bearing 
winds, get up to 200 inches of rain, but the 
amount diminishes to 30 inches on the eastern 
part of the plateau A branch of the monsoon 
blows northward up the Bay of Bengal, de- 
posiUng heavy nun on the southern slopes of the 
Himalayas The highest rainfall in the world is 
found here Deflected by the mountain barrier, 
these wmds arc draw n w cstwards up the Ganges 
Plain to the heated intcnor, losing their moisture 
as they go Rainfall drops from 59 inches at 
Calcutta to 18 inches m the Punjab August 
bnngs an end to the rain, and as the clouds 
gradually clear aw ay , temperature nses until the 
onset of the north cast winds cools down the 
land again 

Products op India Nearly 90 % of the 
population of India live by fanrnng and arc 
therefore dependent on the monsoons Failure 
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of rain causes the famines which devastate INDIANA, see United States of Asierica. 


India from time to time In most parts of the 
country t^vo crops are harvested each ^ear 
Rice, cotton, jute, and sugar cane arc so^vn in 
June and gathered after the rains They are 
found in the areas of highest monsoon rainfall, 
or where supplementary irrigation is available 
from nters sivelled bj ram from the Himalayas 
Only the black soil of the Deccan groivs cotton 
without imgation it is quite necessary on the 
poor soik covering the rest of the plateau 
Ram w ater is stored in wells and stone reservoirs, 
called ‘tanks’, and is then raised to the surface 
by primitive machinery driven by bullocks or 
by hand It is in this part of India that 
famines are most severe The second crop is 
soivn at the end of the rams, when the soil is 
still soft, and is harvested in February or March 
The chief crops are tvheat, barley, millet, and 
oil seeds 

Rice IS the chief food crop m tlie lower Ganges 
vallcv and on the coastal plains, while the Pun- 
jab and the Upper Ganges tallcy are the largest 
wheat growing areas Odier agricultural pro 
ducts of India are jute, cotton, tea and cofTee, 
rubber, tobacco, and coco nuts Mote jute is 
grosvn in east Bengal than anywhere else in the 
world, and it is manufactured m Calcutta 
(qv) Tea grows in the hills of Assam, at 
Darjeeling and in the Nilgin hills m the south, 
tvhere there is also a little coffee Rubber, 
tobacco, and coco nuts are found on (he low 
lying plains 

Industry is as )ct unimportant in India, and 
IS chiefly concerned with the processing of 
agricultural products, such as tea, cotton, and 
jute Mineral resources have not yet been fully 
developed, but there is a large coal field and 
steel producing centre igo miles west of Cal 
cutta, with Jamshedpur as its chief town Gold 
IS mined at Kolar m Mysore There has been 
some development of hydro electric power — 
especially in the estem Ghats behind Bombay 

(q' ) 

In addiUon to the great ports, Calcutta, 
Bombay, Madras, and Karachi (the capital of 
Pakistan), there arc many towns with a popula 
uon of oaer 100000 people in India The 
largest of these are Hyderabad, Delhi (qv), 
which IS the capital of the Republic of India, 
Ahmadabad, Bangalore, and Cawnporc 

Sec alio Pakbtas 

Sec alio \ol 1 Indian Peoples 


INDIAN OCEAN ISLANDS. These are tbc 
Spice Islands, sought after by the traders of the 
I5di and 16th centimes, and the subject of 
many wonderful traaellers* talcs They range in 
size from huge islands, like Madagascar in the 
west and some of tlie East Indies, to tiny cor^l 
atolls (see Coral Islands) The big islands 
hfADACASCAR, EaST INDIES, and CeYLOV, 
described in separate articles 

Mauritius and Reunion, the most important c’f 
thcMascerenegroupofislands,Iiesome50onuI(-5 
east of Madagascar, and are generally thouglit 
of as Afncan (see Map, p 322) Botli have hot> 
damp climates, and penodically suffer gre^t 
damage from tropical cyclones Mauritius* 
first discovered by tlie Dutch and named after 
Maurice, Prince of Orange, is now a British 
Crown Colony Coral reels fringe its Imv coasU 
Inland, hills, mainly of volcanic rock, rise 
over 2,500 feet, and many are covered tvith 
forests of ebony, ironwood, and bamboo 
Among the hills are fertile plains, where crops of 
sugar cane, spices, vanilla, and nee are grown* 
The island is well watered, and there are many 
lakes, often in old volcanic craters, and nserS 
which descend from the hills in fine waterfalls 
Port Louis, the capital, has a population of 
about 55 000 As Mauritius has an area of only 
720 square miles, and it has altogether aboUi 
475,000 people, It is densely populated 

Reunion (or Bourbon) is French In area it u 
nearly twice the size of Mauritius, but it is mol's 
mountainous, and has a much smaller popula 
uon — only alxiut 262^000 A chain of high vol- 
canic peaks divides the east coast from the west 
The highest peak, Pitou des Neiges, over 10,000 
feet high, often has a cap of snow for several 
days at a time The mountain slopes arc thickly 
forested, and on the lower ground crops such OS 
sugar cane and spices are groivn St Denis u 
the capital 

The Seychelles Archipelago, about r,ooo mile* 
north of Mauritius, is a British colony consist 
mg of about xoo islets and 6 islands, of which 
Mah4, some 50 square miles, is by far tlie largest 
The islands are of granite and volcanic rock** 
surrounded by broad coral reefs Copra (q * 
Vol VII) from the coco-nut palm, vanilla, 
oils of cinnamon and clove, and tortoise shell 
are exported The ulands produce a great 
many tortoises, including a huge land tortoise 
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Thrv nl'o Rrou- a \en’ lal! pairn, t})c coco dc Arnkan hilb of Burma southwards into the Bay 
mcr p.dm, with an cnontious double coco-nut ofBcngal, and arc, consequently, made of folded 
uliirh t.d.cs 10 yeaxs to ripen. These nuts were rocks. Both groups arc bordered by coral reefs, 
found by sailor^ in early times floating in the and there arc volcanoes in the Andamans rising 
Indian Ocean, and they were the source of many to 2,.joo feet above the sea. Coco-nuts grow on 
f.iliuluus t.ales. \'ictoria is die chief town. Tlic all the islands, .and a small amount of copra and 
H.ind* ate inhabited by about 36, wo people of coco-nut fibre is c-Kported, principally from Port 
!ni\ed oiigin. Blair, the chief harbour. The native pigmy 

'I he British Protectorate of Socotra lies .about inh.abitants arc interesting bcc.ausc of their 
130 miles od the notth-e.ast tip of Somaliland in exceedingly primitive way of life {see Andam.vn 
the north-west liuli.t Ocean. U is moumainons, IsLAMiKas, Vol. I); but they arc gradually 
and its ra.ofKt inhabitants, mainly Arabs, are dsangout. 

tKatpiccI in rearing cattle, sheep, and goats, Tlic Cocos (or Keeling) Islands, which have 
and glowing dat^-s, been since 1B57 under British protection, arc a 
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THE BAY OF ALONQ MjUI tlAlFHUNO IMlO CHLHA 


Margot Luhmski 

INDO CHINA* Two thousand miles east of 
the peninsula of India on the other side of the 
Bay of Bengal, another great peninsula juts out 
southward from the Asiatic continent {tee Map, 
p 87) The eastern part of this is Indo China 
Once part of the French Empire, it consists of 
four federated states — the Viet nam Republic 
(Tonking and Annam), Laos, Cambodia, and 
Cochin China 

In shape the country is roughly lite a dumb 
bell standing on end, about 1,000 miles long 
from north to south, wth a waist about 100 
miles across from east to -w cst, and two bulges 
north and south, each about 500 miles across 
The total area is nearly 300,000 square miles or 
over three times that of Great Britain Indo 
China is bounded on the north by China and on 
the v.e5t by Siam, with a short stretch of the 
Burmesefronticr between To the east and south 
IS the South China Sea, ivhich sweeps doivn in an 
S shaped coast line more than 1,500 miles long, 
the upper half forming a ivide ba) called the 
Gulf of Tonking 

The country’s prosperity chief!) depends on 
the nch loivlands of the north and south The 
narrow, central part is taken up b)' a range of 


mountains, the Chatne Annamitique, which 
forms a barrier between the two mam areas, so 
that the only way of going from north to south 
by land wathout crossing the mountains is to 
s^rt the coast the whole way round This fact 
has made it difficult for a good system of com 
munications to be built up 

In the northern area the lowlands are on the 
cast along the shore of the Gulf of Tonking, the 
west consisting mainly of mountains and high 
plateaux ThestatcofLaosinthewesthasIargc 
areas of dense forest and sivamp in the valley 
bottoms, where live a great variety of tropic^ 
jungle animals, such as rhinoceros, elephants, 
leopards, and thousands of monkeys The low 
lands m the southern area are larger than those 
of the north , the onl) mountains here are the 
tail end of tlie Chame Annamitique m the east 
and a smaller mountainous area in the west 

Each of the main areas north and south 
possesses a great nver in addition to many minor 
ones — m the north the mam nver is the Fleuve 
Rouge or Red River, so called because of the 
red silt which it cames, and m the south it is the 
Mekong Both nse in the mountains of western 
China The Fleuve Rouge flow's into tlie Gulf of 
Tonking, the Mekong — a much longer river, 
2,500 miles long— flows into the South Chma 
Sea at the southern tip of Indo China Both 
rivers have, in the course of many thousands 
of years, brought down and deposited at their 
mouths vast quantities of silt, thus building up 
the land farther and farther out to sea, and 
fbnning broad deltas In both north and south 
these arc now the richest part of the lowlands 
The fertile soil of each is intencctcd and plenb 
Hilly watered by the numerous streams into 
which the nvers divide before reaching the 
sea 

Lying, as it does, some hundreds of miles 
north of the Equator, in about the same lati 
tudes as southern India, Indo China’s climate 
IS classified as of ‘tropical monsoon’ type It is 
a hot climate, with two mam seasons In ivinter, 
when it is cold in the great land areas of northern 
Asia, making the barometric pressure there high, 
air is dnven south westirard from Asia across 
Indo China During this season, that of the 
north east monsoon, there is hardly any ram m 
Indo Chma, since the wand is blowang from 
across the land and is consequently dry In 
summer the conditions are reversed and the 
south west monsoon blows, depositing as heavy 
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rnin ihc v.'Mcr it lias drawn up in passing over 
the t)r.rasi expanse (nrtlier joutii. In the low- 
land', of Indo-Chtna the atmosplwrc is alv,-a\-s 
h.nt aiid moist, liy our standards, and the 
ct'.'nhiiiaiinn of heat and moisture makes the 
climate trx-mg for Ktiropeans. Mai.aria and 
otlicr tropical dhcares are common. Only in the 
mo'.uitains of the north does a little snow 
occasionally fitll. 

Speriaeulaf frattire; of Itulo-China’s climate 
are the typlioons which often strike the cast coa.st, 
having otiginatetJ in the China Seas. These 
trriShlc ftorins arc .<oon over; but they may do 
gtc.at damage ns they pass {sfe IIurricank). 

Agriaiiture is the main occupation of the 
people, rice being ifie principal crop, 'rite ricc- 
fieitls are kept covered with water wliile the crop 
is glowing, and the fields arc surrounded by low 
earth wails to hold in tlic water, lb raise 
enough water to the fields from the .streanns, the 
peasants ofien have to work for long hours at 
primitive w.iter-whccls. Tiic rice crop provides 
most of the pcojile's food, and in addition much 
is c,x]K)ttcd each year. The chief draught 
animals are oxen and bufljilocs, which arc well 
suited for dmwing jiloughs ilirough the deep 
mud of the riccdidfls. 

Indo-China, and especially Tonking, has 


great mineral wealth, which the French have 
developed to a considerable c.xtcnt. Most im- 
portant is coal-mining, nearly all of which is 
in Tonking in the north-ca.st. Most of the towns 
have grown up on the losvcr reaches of the two 
great rivers in the densely populated lowlaiuis, 
and the roads and railwa>'s constnicicd by the 
French arc m.ainly in the lowlands and round 
the coasts. The main ports arc Hatpliong in 
Tonking in the north, and the big port of S.aigon 
in the south of Cociiin-China. Manoi is the 
capital — a city of 1 60,000 people, situated some 
way up the Red River from Haiphong. 

Sre abo Vol. I; iMio-Ciiisiar.. 

INDUS RIVER. This gicat river of western 
Pakistan rises in Tibet at a height of over 16,000 
feet, and flows north-west for 600 miles, tiirough 
Kashmir, following the trend of the Himalayas 
(q.v.; Map, p. 229). It is overshadowed by 
great mountains, 20,000 feet high, wliicli keep 
out monsoon rain, making the v, alley of tlie 
upper Indus cold, arid, and dcsohale. Tributaries, 
many of them issuing from gladcrs, come from 
the Karakoram mountains in the north, and the 
Zaskar and Ladakli ranges of the Hiinal.ay.as 
in the south. Sometimes the Indus becomes 
dammed by boulders, or by ice, .and when the 
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dam bursts a destructive flood sweeps down- 
stream(thenamelndusroeans ‘flood*) Theonly 
tvs o small towns in the upper Indus valley of any 
importance arc Skardu and Leh, a station on 
the caravan route which crosses the Karakoram 
to Tibet and the Chinese province of Sinkiang 

Near Skardu the Indus cuts through the 
mountains in a tremendous gorge more than 
10000 feet deep, then turns southwards, and 
flows towards India About 800 miles from its 
source it is joined from the west by its mam 
tributary in this part of its course, the Kabul 
River, which drains the Hindu Kush mountains 
of Afghanistan After this the Indus is navigable, 
and at Attock, where it is 2,000 feet above sea- 
Icvcl, it leaves the mountains and flows into the 
Punjab 

The name Punjab, meamng Five Rivers, 
refers to the Jhelum, Chenab, Ravi Beas, and 
Sutlej, which arc tributaries of the Indus They 
rise m the Himalayas, and flow southwards to 
join the Indus as the fingen of an outstretched 
hind join the wrist The Punjab is watered by 
irrigation from these nvers Canab have been 
constructed to draw off flood-water, and to carry 
water from dams high up in the Himalayan 
foot hills down to the dry plain Electricity is 
abo generated by water poucr for Punjab towns 
such as Lahore 

After it has been joined by the Five Rivers in 
the south west of the Punjab, the Indus flosvs 
south west and then south through the flat 
desert plain of Sind Its breadth vanes from 
2,000 yards to several mJes in times of flood, 
and in places it is diverted by sand banks into 
many channeb Below the town of Sukkur, m 
Sind, the Indus passes through a narrow gorge, 
over which a bridge carries the railway from 
India to Baluchistan Near here, too, is the 
Lloyd Barrage, a great dam completed m 1932, 
which provides a head of water to irrigate 5J 
million acres of the lower Indus valley This 
area was formerly desert, but now 13 mtensely 
cultivated by peasant farmers 

The Indus reaches the Arabian Sea in a delta 
which, being liable to flooding with brackish 
water, is largely waste land, supporting only wild 
birds Goods for export, especially wheat and cot 
ton, are brought in native boats down-nverfrom 
the Punjab to the port of Karachi, which lies on 
the coast to the west of the delta From its source 
to the sea the Indus is about 1,500 miles long 

See also Rivers, Is-cia. 


ION (Ionization), see Atom 
IOWA, see United States of America 
IRAN, see Persia 


iRAa. From Syria to the Persian Gulf there 
stretches a comdor of lowland drained by the 
great nvers Tigris and Euphrates {see ivlap, 
p 17) Northwards the land rises to the hills 
of Kurdistan in Turkey, and on the west and 
south merges into the desert plateau of Syria and 
Arabia This is the ancient country of Meso 
potamia (meaning ‘between nven ) and the 
modern kingdom of Iraq, a sovereign state only 
since 1932 For centuries a province of Turkey, 
it was freed from Turkish rule after the First 
World War and governed by Britain from ig^o 
to 1932 under a mandate from the League of 
Nations Although politically a new country 
Iraq has been called ‘the cradle of cmlwaiion 
Remains of the great ancient civilizations of die 
Sumerians, the Babylonians, and the Assyrians 
(qq V Vol I) are scattered over the plain The 
sites of the cities of Ur, Nineveh, and Babylon 
are marked by huge mounds, most of which have 
been excavated in recent years 

There are three main geographical regions 
The most important is the narrow corridor of 
lowland, the silt fllled depression nourished by 
the Tigns and Euphrates These nvers bring 
down Silt from the mountains m their spring 
floods and spread it over the plain, making a 
stnp offcrtilesoil m the barren desert Bachd vD 
(q V ), with a population of 552 000, lies on the 
Tigris in a central position in the plain Near 
the Persian Gulf the lowland becomes a vast 
manhy delta, subject to disastrous floods, and 
pitted by many lakes Basra, the port of 
Iraq, is situated on the mam channel through 
the delta The channel is kept navigable for 
steamers by dredging 

The second region is the upland to the north 
west It contains the Jazira, a desert plateau 
separating the upper courses of the Tigris and 
the Euphrates, and it rises gradually into the 
hiUs of Kurdistan Inthisregionarctheoil fields 
of Iraq, the largest being at Kukuk Mosul 
with a population of over 340,000, is the chief 
toivn 

The third region is the desert which borders 
the plain on the south and west This barren 
waterless area is peopled by wandering tribes 



235 


IRELAND 



Tlir CrAVD CA^A^ BASRA, JRAQ. I’cul Vo>frt 


uho mo', c from on'i*; to in *;carrli of pasture 
lor (lirir herds of "o.ats and c.arnels. 

Tiic rlim.ilc of Iiaq is one of extremes. In 
sutnmrr tlie hc.it diiritip: the day is intense, and 
a tiiv north-nest nind {shmr.al) sometimes brings 
dmt storms. At dusk the temperature drops, 
and nit'ius .ire cold. In winter the wind comes 
ftonr tl»e souih-ea^t {rKanj’ti) and is accompanied 
liy '^iumers of nitn. Tiic temperature may fall 
to her ?tne-point. Along the coast humidity is 
I'.ieh; and in summer die damp heat makes life 
almirt unb' ai.ible. 


well as being exported from Basra. Its oil re- 
sources have given Iraq an importance in the 
world out of proportion to its small size and 
population, of only about .jJ to f, milHons—nn 
importance strengthened by its position on the 
great natur.il land route connecting the Indian 
Ocean with die Mediterranean. 

Sre abo Vol. I : iRAqi. 
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are >> ild and nigged, treacherous rocks and 
cliffs hundreds of feet high All along them is 
a succession of sea loug^ and bays— ^ome of 
them great harbours, like Lough S\viUy in 
Donegal and Bantr> Bay in Cork Ireland has 
many nven — the Sha-vnov (q v ), for instance, 
the Boyne, and the Blackssater — and most of 
them %wnd for miles inland before they find a 
way through the barrier of hills to the sea But 
above all, Ireland is the land of lakes The 
picturesque lakes of KiUarnc> arc no doubt the 
best krvav.a» hut there arc hundreds oC others, 
large and small, ]>ing among wild and beautiful 
mountains In most of the lakes and nvers there 
IS excellent trout and salmon fishing 

Ireland is divided into four almost equal pro 
Vinces — Ulster, Munster, Leinster, and Qin 
naught— and into 32 counties The a6 southern 
counties form a separate state called Eire, or the 
Republic of Ireland, which has been xndepen- 
dentofOntain since 1937 Inthcnorth, however, 
die six couniics of the province of Ulster pre- 
ferred to sta> as pan of the United Kugdom 
when the olhen broke awa> in 1922. 

If } ou ask an Irishman aw ay from home what 
he misses most about Ireland, he will probably 
tell j'ou 'the greenness’ And he may add — for 
tlic Irish are a homesick people— ‘I\'hcn shall 
I sec the real green grass again’’ Irish poets put 


this m a different way when they call Ireland 
“The Emerald Isle’ Is the grass really grccnef 
in Ireland’ The fact is that the prevailing vnnds 
blow in from the Atlantic Ocean and make the 
air and soil warm and damp And as vvcll a* 
these mild wet winds there are the many hkei 
and inland w'atenva>’s Grass grows w ondcrfully 
in such a climate The Irishman does not mind 
wet weather He calls a rainy mormng ‘a grand 
soft daj’, or if it is really pounng, he sa^-s it i 5 
'good growing weather’. 

Ireland is an agricultural country, exporting 
cattle, sheep, horses (some of the best hones in 
theworld), dairy products, and whisky Abou^ 
half of the 20,371,125 acres are fertile, and oil 
them you find prosperous farmers living iit 
comfortable stone houses But on the poor soil, 
especially in Connemara and in the Donegal 
Highlands, the farmers lead a hard life, irving 
to scrape a living for their large families Ofien 
they cannot even afford a cart hone — and yovt 
sec tiny donke>s pulling the carts along at 3 
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ftcd a r.miily for a -si ar. In «iinc of tlic islands 
ofl lijr west coast, sticli as the Aran Islands and 
the Bi.ijl.ct Isles, life is even Jnorc {trimlUvc, and 
contact with the mainland vety slit'ht. 

It eland has vers' little coal and iron; and so 
there are ver\' few industries, except in the not ih, 
ulicic there arc linen mills and the great ship- 
yards of Belfast. 

One-seventh of thcwliole oflrel.and is covered 
hy ‘the bogs'. 'Ihese aic deep and ancient 
mar lies. On the top they arc datnp and grassy-; 
bnt undcrne.'ith their ate layers ofdai.h rich soil 
called ‘turf’. The cotintry peoirle use eh ied turf 
fo! fuel, cutting it out of the bog ssith spcei.al 
spade' {.'lied ‘st.anes*. Although dried tuifonly 
gives olT about h.'df the w.irmth of coal (it tales 
half .an linur to l>oil a Ictllc), it is, of course, 
nuathche.iprr; .ind as it burn' it givejofTa sweet 
and jveiuli.vr fr.vgt.anee. 

Became diere .arc <0 few industries and 'o fevs* 
big towns, th'- sri! o! heland h.t' been verv' little 
disturis'X! dining t!'.- centurie''. .and so tnrf- 
tutSen and o'.lier prop!r digging in the bo-rs 
i hen turn up stt.angc burirti objects left there by 
tl rW atiCss*.o:”s ku-g ago. Gold orn vments have 
b"tn found which m.iy be c.ort *,carr olJ, and 
rlrbions V hirb, Iwl as tiiongh they must have 
belotutcd to From these discoveries, 


archaeologists (who study such things scienti- 
fically) have been able to piece together, bit by 
bit, something of the ancient histoiy of lidand. 

See .sko Bi ifast; Duhlis; Giant’s CAUsrWAY; MaHsh 
AND Moorland. 

See also \'ol. I: Iiavu, 

IRON-STONE, see Mi,tau Orivs. See also Vol, 
VIII: luo't AND Stcix. 

IRRAWADDY. In tlic littlc-c.\'plored moun- 
tains on the borders of Tibet, China, and Burma 
three great rivers — the Mekong, Salween, and 
Imiwaddy — rush .vide by .side in great gorges 
several tiiousand feet deep. Nowhere else on the 
e.ii til's surface, except, perhaps, the gorges of 
the Lndus (q.v.) in noith-wcst India, arc there 
comp.irnbie g.ashcs. The I n awaddy is the small- 
est of the rivers; but nevertheless it is navigable 
ijy quite large steamers as far as Bhamo, poo 
miles from Use sea and only 30 from Ciiin.i. it is 
a great artery through Bukvia (q.v.) from no: ih 
lu south (r/r Map. p. 229). 

The upper Irrawaddy is n torrential stream 
Bow 1.02 through magnificently forested hills, 
often in gorges. Alxrvc Bhamo only Jaunches 
ran penetrate— -and then only in the dry reason, 
when the current is less fierce. From Ivlandalay 
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to the junction of its great tributary the Chmd* 
%vin, the river 8^vIng8 ^vcstward in a great bend 
This is the heart of Burma and here are the old 
capitals — MA^DALAY (qv), Ava, Amarapura, 
Pagan— built in low dry hilly country crowned 
with innumerable ancient pagodas. The ruins 
of the oldest capita], Pagan, are not far from the 
great steel raihvay bridge, the Ava Bridge — 
the only bridge across the Irrawaddy. Pagan 
was a great city 900 years ago, but now only a 
handful of villagcis live amid scores or even 
hundreds of crumbling pagodas, from little waj- 
slde shnnes to the splendid soaring mass of the 
Ananda, one of the most beautiful buildings in 
the world. 

Below Pagan are oil-ficlds. At one point the 
oil-bearing rocks he under the river, and the 
derricks of the ss ells rise straight out of the water. 
Finally, the Irrauaddy enters the great delta 
which Its silt is building out to sea Except lor 
the swampy, crocodile-infested jungles and man- 
groves along the coast, the delta is mainly a sea 
of rice, irith villages like islands on tiny rises, or 
strung out along the raised dykes of the bigger 
streams — the only dry areas in the rains, and in 


the dry season the only places with water to 
drink 

The life of Bunna has alwaj'S been bound up 
ivith the Irrawaddy, and one of the best w of 
seeing the country is by Irrawaddy Flotilla 
steamer. These take nearly a ^\cek to reach 
Mandalay from Rangoon; and it is almost like 
a leisurely sea- voyage, though never out of sight 
of land At all the ports there are gaily-clad 
groups of people bargaining in the riverside 
markets or bathing in the stream. Noivada>-s 
there arc very few of the old big, Burmese boats, 
with high, wonderfully carved poops, gilded and 
brightly painted; but after the harvest, on all 
the countless creeks of the delta there is a con- 
stant procession of steam launches, paddy gigs, 
and sampans, carrying rice to the mills of 
Rangoon and so to the markets of the world. 

See also Burma, Rivers. 

ISLEOFMAN. This island lies in the Irish Sea, 
about 56 miles from the English coast It is 
ruled by a Lieutenant-Governor, appointed by 
the Croivn; but it has its own parliament, the 
Tynwald, its own laws and taxes, and its oivn 



I.Ui'4iuH:c, a fnrm of Ohir, tbDU"h shh nearly 
died out. I'he p'^oplr o! the nhind. called the 
r^anx, .ire very proud of their ancient liberties 
Uiul lav.'- < w G\i tie LAN'f.ttAC.i.v, Vol. IV), 

'Ihe l«le «rM.in wav overrun vuccc^ivclj by 
C>!t', Norcincji, Scots, .and Knglivh. The Celts 
introduced GhrKti.mily to the Island m the 5th 
cejittiry -.lecordiny to legend, through St. 
Patrick of Ire!, Hid. From the Norsemen h.ns 
tontc the .'viicicnt Tynwald ceremony — the cus- 
tom of calling the people together at the TUng~ 
fc/V or 'Pailiamcnt PickP in the centre of the 
island to receive thcii l.iws. This ceremony w.as 
prr^cned under the Scots and Tnglish, and 
to-d.ay no Act is valid until it h.as been pro- 
fl.airncd liom 'J'ynwald Hill in the Manx and 
Kngiish tonguc-S. 

'1 he Isle of Man is about 30 miles long and 12 
miles wide. A double J.angc of hills, rising in 
Sti.arreJ! to over 2,000 feet, stretches from near 
Kaniscy in the nortij to the tiny rocky Calf islet 
at the extreme south. Charming narrow wind- 
ing gletis studded vsith trce.s, and moorl.inds 
coveted with heather contrast with the bare hill- 
tops, In the south-west, where the hills descend 
steeply to the sea, the .sccnciy is most striking, 
'Ihe co.ast is cxtrcnicly precipitous and rocky — 
inderti part of the Spanish Armada came to 
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dcstrurtton on thexe rorLs at a point now c.illcd 
Spani.ards’ Head. 

Of the population of about 50,000, h.alflivc 
in Douglas, the capital, or in Ramsey, d he 
picturesque ‘towns’ of Castletown, Port St. 
Marv', Port Lrin, and Peel on tlic south and west 
co.ists arc really little larger (Jian big F/nglish 
villages. At Castletown is King William’s 
College, a well-known bo)s’ public school. 

As the island is encircled by the GulfStrc.tm, 
it has a vciy' mild climate, with winters so much 
warmer than in England that fuchsias, hvdran- 
gcas, and other exotic shrubs grow luxuriantly in 
the open air, .Almost all the people arc cng.tged 
in agriculture, a little fishing, and the tourist 
industry. Tliousands of visitors come to the 
island every' year, and steamers run all the year 
jound between the Isle of Man and Greenock, 
Dublin Eivcqiool, and Belfast, 

See also PsoiASD. 

ISOBAR, sie Weatiifr Forlcastinc. 

ISOTOPE, s(e Atom. 

ISRAEL, Sff PaI I STl.NE. 

ISTANBUL (CoxTrAXTfxoPi.t;). Although 
Ankara is now the capital ofTurl.ev', Lstanbul, 
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or Constantinople as it used to be called, is by 
far the most important city It stands at a 
meeting place of Asia and Europe, on both sides 
of the southern end of the Bosporus, the narrow 
channel which links the Black Sea to the Sea of 
Marmara There are three main parts to the 
city On the west and European side of the 
Bosporus are Stamboul and Galata Pera, sepa 
rated by the Golden Horn, an arm of the 
Bosporus, 4 miles long and half a mile Avide On 
the cast and Asiatic side of the Bosporus lies 
Scutari (Uskudar^, a Moslem city built on the 
lower slopes of a hill which rises abruptly to 
850 feet above the sea 

Stamboul is the oldest quarter of the city 
When Constantine the Great (qv Vol V) 
made himself undisputed ruler of the Roman 
world in A D 323, he decided to found his nciv 
capital at the ancient Greek city of Byzantium 
The new city was called Constantinople (or city 
of Constantine), and it was built on seven rather 
low lulls lying bct%veen the Golden Horn and the 
Sea of Marmara The remains of the ancient 
ramparts of Byzantium still mark the western 
edge of Stamboul Constantinople was added to 
by succeeding rulers of the Byzantine Eupire 
(q V Vol I) The great cathedral of St Sophia 
nas built by the Emperor Justinian {q v Vol 
V) m A D 532, but when Constantinople fell to 


the Ottoman Turks in 1453 the cathedral was 
converted to a mosque Although restored and 
added to at different times, it retains most of its 
original form It is now used as a museum, as is 
also another famous old building, the Seraglio, 
the palace of the Turbsh Sultans for over 400 
years The present Turkish city of Stamboul has 
mnny narrow winding streets picturesque in 
their mixture of red tiled roofs, domes, and 
minarets There is a large bazaar quarter 
crOAvded, and often squalid Recently some of 
the more neglected parts of the city have been 
cleared and modermzcd 

Galata Pera is the banking, shipping, and 
European shopping quarter of Istanbul Its 
mam streets Avith their warehouses banks 
offices, hotels, and consulates are clean and 
attractive The smaller streets are often narrow 
and dark, Avhile some are but narrow stone 
stairways 

Istanbul contains about i 000 000 people— 
of many races and occupations It is chiefly a 
great trading port, handling pnncipally wool, 
silk, hides, mohair, timber, and Avheat It has 
on the whole a healthy climate, though it is 
liable to sudden sharp changes in tempera 
ture in the winter months from November to 
hlarch 

See also Tukkey 



2.it ITALY 

ITALY, This prnin'ula, jutiing the grc*it agricultura! region of Italy, nrc own 

'outhwait! Iron! Lnropc into tiw Mcditcrninean wheat, mai/c. r\c, atici rice, atid vines, inulbcrr>'- 
S>'a {t'f Map, p, tC'O), ir. such a mountainous trees, flax, hemp, anti sugar-beet. In r.nrly Jtme 
coujitry that hardly any part of it is out of sight much of the country is a sea of yellow waving 
ofj’iountaitj'.. It is roiudily foin-flfths ofthc area wheal and darh-green maize, .above which rise 
o! ihf liritbli Isles, and has a population of .about the mulberry-trees, often planted along the 
foriS'rn,-c niinions, edges of fields. Vines arc trained on ]3olc.s and 

In the north it is cut ofTfr om the rest of Europe trees, and from a distance look like lines of girls 
by the At.rs (q.v.) which ciirec in a high barrier, d.anctng hand in hand. Cattle .arc kept, but arc 
^cp.ar.xting Italy from France, Switzerland, seldom seen in the fields, as they arc stall fed. 

i.a, and Yugoslaria, 'flic great lowland of 'Fltcir milk is made into butter or cheese, such as 
Italy, the Xorth It.alinn Plain, is at the foot of p.armcsan and gorgonzola. 
the Alp-. .Along its northern edge Alpine valleys At the soutli-east corner of the plain is the tiny 
ojwn to the pl.'tin, and in these valleys lie the rcpublicofS.anM.arino, united to Italy by treaty, 
llsiec great lakes — Mattgiorc, with undulating, but electing it.s own legislative council. It claims 
cultivated short?, Como, wiilr lulls rising steeply to be the oldest state in Europe. It h.as an area 
rdltound, and Garda, so sheltered that there arc of gfl square miles, and a popul.ation of about 
trtt.tccs of lemons on the hill-siopcs ofits western x.pooo. The city of San Marino is walled and 

shore. 'Hie North Italian Pi.ain, roughly tri- situated on a Iiill. Most of the population arc 

angular in shape, slrctdies about 250 miles from cng.agcd in agriculture, but building stone is 

its wr'tcm corner to the delta of the River Po exported, as well as wine and cattle. 

.and the lagoons of Venice in tlic cast. The Po, The Apcnninc Mountains curve in a spine 
the biggest tis cr in Italy, crosses the plain from from the western end of the Alps to tlic toe of 

west JO c.ast. It U'-cd to be bordered by mnishy (he boot of Jt.ily. They arc a high barrier of 

lantl; but nio'-t of it has no\s' been drained by vaiying width, broken by the gaps ofUenevento 

canals and ditches, and the river and its main and Cat.anzaro. Tlic Central Apennines, nortli 

trihut.arics h.ivc been embanked. Much of the of tltc g.ap of Bcncvcnlo, arc tJic Jiighcst and 

pl.tin hacks a natural water-supply and has to be widest part, rising to 9,560 feet above sea-level 

wateted by irrigation ditches. .Some of this irri- in the limestone peak of Gnm .Snsso. In the west 

gated land is used for ricc-fields. On this plain, they arc loss’cr, and enclose high platcau.x and 
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flat basin like uplands Avhich \vere formerly 
lakes 

West of the Central Apennines is a volcanic 
area with many extinct volcanoes and crater 
^akes, as \ve'11 as'VESUvius (q v), the only active 
volcano on the mainland of Europe Rosie 
(q V ) lies on hills rising above the Roman Cam- 
pagna, a plain which stretches south cast to the 
Pontine hlarshes Most of the Pontine Marshes 
has now been reclaimed by a compheated net- 
work of drainage channeb East of the Apen- 
nines there is a narrow strip of coastal plain. 


which continues southward to the limestone 
plateaux of the spur and heel of the boot of Italy 
It IS natural to think of Italy — a Mediter- 
ranean country — as having warm, dry, sunny 
summers, with almost cloudless blue skies, and 
nuld ramy winters This is true only of the low cr 
part of peninsular Italy Northern Italy has ram 
at all seasons, with hot summers and bitterly cold 
winters Snow faUs on both the Alps and the 
Apennines, and Turin, at the foot of the Alps, 
has a colder ivintcr than Copenhagen m Den 
mark In Milan (q v ) houses have double 
windows to keep out the bitter winds and damp 
logs of winter, and double shutters to keep out 
the scorclung suns of summer 

There arc still large areas of forest on the Alps 
and the Apennines, though much has been cut 
down In places where the hills have been 
drastically deforested, serious damage is caused 
by rains washing down great quantities of soil 
[see Soil Erosion) Many hill sides have been 
terraced by unmortared walb built of huge 
stones, and the peasants have corned up earth 
to make fields, m which they grow vines, atrus 
fruits, and olives, with vegetables and com be- 
tween the trees In spite of the danger from 
eruptions, the peasanU cultivate therich \olcaruc 
soil on the lower slopes of Vesuvius, \vhere the 
best early fruit and vegetables are grown 
Italy has little mineral wealth, but the quick- 
flowing nven of the Alps have been harnessed 
to supply electricity for the great industrial dis 
tncts of Turin and Milan, and for the railways 
which have been electrified 

Despite her long coast line, Italy has few good 
natural harbours On the cast coast, however, 
good harbours have been constructed at Venice 
(q V ), Ban, and Bnndisi, and on the west coast, 
Genov and Naples (qq v ) arc two of the finest 
ports jn the Mediterranean 
See also Sicn.Y 
See also Vol I Itauani. 

IVORY COAST, see Guinea Lands 



J 


JACINTH, str ZincoN*. 

JADE. Thrir arc two kind'; of j^idc. Chinese 
j.xir, known to as ’jndcitc’. is a .silicate 

cjf MKlimn and ahiminiiirn. It lias slightly greasy 
lusiir and is a very tougli fibrous suh.stance. 
New Zealand jade is nephrite, a silicate of 
niagiiesiutn, calcium, and iron. It>.too, isfthrous, 
hut h.'ts n glistening appearance and i.s brittle. 
In its pine fosm jade is white, and where it 
is found in other coloui-s this is bceaiLsc of the 
prc'cnee of mends, cspcei.-dly chromium. The 
mo t jiri.'cti foim ofjadeltc is a tr.in.sluccnt, uni- 
loitn ‘peacock’s tail’ green, though white jade 
it.'!', .nlisap been espceially valued by the 
Chinre. Oihens’isc good pieces arc often 
marred by slight variation in colour or by white 
pat< hes. I.iirbfer grren«, sage gt ecu, and whilish- 
girens arc aNo in demand; but violet, orange, 
and p.air-blne jatlc arc not of great value. 

'llir C.'hine'c pO'sess the best pieces, becau.se. 
though lUirm.i supplies .almost all ofit, China con- 
tmU j.sdfite. .Amarkei ishcldonceayearaiC.an- 
ton, at sshich bidding is done in secret by inercli- 
.iUgs cl.isping the hand of the auctioneer in such a 
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way as to tell him their ofTcr. In Chinese, the 
s.aine wortl means either jade or pr cciotis stone — 
though it is said that each shade lias also its ov. n 
particular name. Jade is associated with pinny 
iegcncLs .and .superstitions of China, and the 
Chinese have used tire material for .some of their 
most beautiful carving— c-\qiiisilc animal and 
figure earning, ceremonial dishc-s, and objects 
for ordirmry use, such res bowls and ink-wells. 

Ncirhritc is found in much larger quantities 
than jadeitc and in several countries. The 
Maoris of Ness' Zealand used it for implements, 
much as flint was once used in Britain. Supplic-s 
from c.isteni Turkestan .arc sent to China for 
car\-ing. Other supplies come from South 
.America, New Guinea, and British Carluinbia. 
Indian jade, so-called, or ‘aventurinc’, is a form 
of quart?;, and comes chiefly from India and 
China. It is usually dark green in colour, thougli 
lighter greens, yellows, and reddish-browns arc 
also found. It conlaiiis dark .specks of mica and 
haematite (iron peroxide) wliicli glitter in certain 
liglus. 

Sec also Minthau. 

J.AMAICA, \Vi:sT Indiix 

JAPAN. The four main islands of Japan — 
Hokkaido, Honshu, .Shikoku, and Kyushu — 
cun'c southwards and westwards in an arc which 
almost cuts off the sea of Japan from the Pacific 
Ocean. A narrow strait separates Hokkaido in 
the north from Karafuto, tlm .rout hern .spur of the 
long nnnow island of Sakhalin, now pait of 
thcU.S.S.R. From off the emu of Hokkaido, the 
Russian Kurile Islands make a line of stqiping- 
stoncs to the tip of the peninsula of Kamchatka 
in the U.S.S.R., while from ofl'southcm Kymshu 
the RyuJiyu Islands curve south-westwards to 
Fokm.os.^ (q.v.). Honshu Ls much the largest of 
the islands, and is u.sualty referred to as the 
Mainland, .All round the main islands, and 
especially in the beautiful Inland Sea between 
Honshu and Shikoku, there are innumerable 
i.slands and islets. In all, J.apan is about twice the 
sire of Great Britain. Its population, which has 
increased vastly in recent years, is now about 
ttghty-se\-cn millions. 

Most of Japan is mountainous: it h.as over 
tsventy mountains ss-hich rise to height above 
B.ooo feet, and there arc some fifty active oi 
sleeping volcanoes. Tlic pcj-fcclly shaped cone 
of she volcano Fujiy.ssia (q.v.) rises to i2,3Cj 



VALLEY BELOW 


A II LL S DE TEA CARDEN IN ]APAN WrTH KKX FIEUH IN THE 
Paul Popper 


feet This sacred mountain of the Japanese is 
snow capped in winter and round its base lie 
beautiful lakes and hot springs {see Geysers) 
The upper slopes of the mountains arc forested 
with oak beech pine cedar, chestnut, maple 
and bamboo from wl ich comes the raw material 
for many mdustnes 

Japan used to be almost entirely an agn 
cultural country — but the aoth century has seen 
immense industrial development Abundant 
streams flow off the mountains allowing the 
fields of the terraced lorver slopes and of the few 
plains to be imgatcd for the growing of nee the 
chief crop Fields arc small and the methods of 
cultivation in use are generally simple and 


primitive Silk is an important product and tea 
grown on the hill slopes is cultivated for export 
as well as for home consumption Soya beans 
and many kinds of fruits arc cultivated — indeed 
the blossoming of the plum and cherry trees 
makes the Japanese spring a most lovely tunc 
of year Fishing especially for herring is an 
important industry for fish are plentiful in the 
many bays around the islands as well as m the 
seas beyond 

Japan suffers from both typhoons {see Hurri 
canes) and Earthq,uakes (q v ) The latter are 
said to average about four a day — though of 
course most are very slight In consequence 
lightly constructed houses are built, so tliat they 
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c-tri f.ill v.jchout catrinjr prc.H darnatrc, and be 
fju!d,!>- replaced. 1 be modem bijiltlmgs in the 
hrj'r taw!t% nre built of coartcic, reinforced to 
svith'tf.'ind shock*!. 

.nfid fo.n'^rtjiienily the standard of 
livin',% ate low in Jap.an; so th.ai, before the 



Second ^Vorld ^Va^, barge quantities ofven* low- 
priced gisods — siife, cotton, potters’, lacquer 
svork, mgs, inatcbcs, glassware, aud ins’s — svcrc 
sent .all over the woiKl. Titc great dcvdopincnt 
ofitnbutrv’ in the aoth miluty led to the growlli 
of barge towns, 

Tokyo <'q.v.), the capital, Is situated on the 
pbin ofl’okvo in western Honshu. A few miles 
aw.iy i\ YoKOii WA (q.v.), itsse.aport, and .a great 
in;rrr).ui'’'r..d shipping centre. The largest city 
in J.ipan is O-aka. .abo in Honshu, which iuvs 
grnsvn up recently h port and .an industri.al 
ceinre, Xagaraki, in Ksudni, .and Sapporo in 
Hokkaido are other important industri.a! cities. 

stt, 't V( 1 I ; J 

J.AVA, rrr liv*T 


. JERUSALEM 

JERUSALEM. TTc name probably means ‘the 
alrodc of peace’, and it is strange and sad that 
this .ancient city has had so little peace in its long 
histors’. It is first heard of as Salem, the town of 
Mclchi/.cdck, who is thought to have flourished 
over .^,ooa yc,ars ago. About 3,000 years ago it 
was mentioned as Urtis.alim. In io .|5 Kbig 
David of the Hebrew’s captured it from the 
Jebusites. The Babylonians, under Kcbuchad- 
nc7zar, took it in 586 n.c. Alexander the Grc.at 
probably visited it in 333 n.c,; and in A.0. 70 it 
was utterly mzed to the ground by the Romans 
under Titus, In 637 the Arab conquerors, under 
Omar, occupied it. From 1099 to 11C7 the 
Crusaders maintained the Latin Kingdom there. 
In 1517 Sultan Selim captured it for the Turks, 
v.’ho held it until it was liberated by the British 
under General Alicnhy, in 1917. 

The 'Old City’ stands on a plateau, situated 
some 2,500 feet above sea-level, cut by two great 
valleys, tile Valley of the Kedron and the Valley 
of Hinnom, which meet in a sharp angle. Within 
this angle .arc five of tlic seven liills over which 
the city is spread, Acra in the north-west, 
Bc/ctha in the north-r.ast, Zion in the south- 
west, Moriah and Ophcl in the south-east. The 
other two lie beyond the s-allcys — Mount Scopus 
to tlie north, and the Mount of Olives to die c.ast. 

The ancient walls contain many stones from 
the verj' earliest Jebusite foundations, and stand 
as they were rebuilt by Sultan Suleiman the 
Magnificent in A.n. 1542. The limestone of 
wliicli these walls and Jerusalem itself arc built 
lias a reddhli-brown streak, and v.’cadicrs lo a 
rich yellow. In the light of the .setting sun this 
tawny-coloured stone comes alive svith a radiant, 
golden light, justifying the city’s title of 'Jeru- 
salem the Golden’. The spacious thoroughfiires 
of modem Jerusalem lie outside the walls of the 
old cits’, with its narrow, crooked lanes, and 
stretch across the hills of Judaea. There arc 
blocks of fiats and fine up-to-date houses. The 
sirecis arc among the most cosmopolitan in 
the world — S>Tians, Lebanese, Armenians, 
Egs’ptians, .Abyssiniaas, and Greeks mingle witli 
Arabs and with Jew’s of all nations. 

Scarcity of water has alwaj-s been a problem 
in Jerusalem. Tlie poo! of Siloam and the 
Virgin’s Fountain svcrc the only natural sources 
in olden times. Accordingly, almost every house 
was built with a rock-hess'n cistern in its founda- 
tioits to store water, and public-spirited gover- 
nors like Pontius Pilate built conduits ami 
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aqueducts to bnng >Nater from a distance-^as 
from Solomon’s Pool near Hebron. In recent 
jean, when under British administration, sup- 
lies ha\ e been iinpro\ ed by a chain of pumping- 
stations from the coastal plain to the Holy City. 

It is strange that JemsaJcm has bccomea Holy 
City for three po^^crful v^o^ld faiths, Judaism, 
CiiRisnANTTY, and Islam v. Vol. 1). It en- 
shrines both thenational and the religious aspira- 
tions of the Jeivs To the Christian it is sacred 
because of its associations s\ith Christ, and to the 
Moslem because it is the farthest west the Pro- 
phet tra\ died in his flight from Mecca. 

See also PAiisnvc. 

JET. As an ornament, jet ss as more popular in 
our great-grandmothers’ time than it is to-day. 
It is a black substance, light in weight, capable 
of being car\’ed and highly polished. Like 
.amber, jet has been used for adornment since 
%ery early times: in Great Britain finds have 
been made dating back to 2000 B c. 

Jet is a mineralized or fossilized product like 
Coal or Asphalt {qq v.) — and, in fact, some 
varieties closely resemble those forms of coal 


known as ’lignite’, while others seem to have 
been derived from asphalt. If the former are 
examined under a microscope, the structure of 
coniferous trees can often still be seen, accom' 
panied occasionally by fish scales This suggest 
that the trees were submerged under the sea and 
then covered over by mud (now turned to shale), 
after which increasing pressure and heat, con-- 
tinued for millions of years, slowly brought 
about the transformation into jet. 

The best-knovm source of jet to-day, as prob-- 
ably in prehistoric times, is Whitby in York-- 
shire. Whitby jet was well known to the 
Romans, and there svas a flourishing induslrV 
there in the igth century. The jet occurs irl 
irregular masses in the cliffs and is either mined 
(as also in other places in Yo^kshlIc^, or picked 
up on the shore after having been dislodged by 
the sea. Other sources of supply are Spain. 
France, Germany, and parts of America 

See also Rocks, Section 3 (0 

JOHANNESBURG. This city, the biggest iii 
South Africa, is the centre of the world’s greatest 
gold-producing area. It lies on a long ndgi 
called the Witwatersrand (the Afrikaans fof 
‘Ridge of White Waters’). Until 1886 thu ndgci 
about 6,000 feet above sea-level, was bare veld> 
but then mining prospectors discovered out- 
crops of gold on It, and people from all over thfi 
world flocked there to try to make their fortunes 
Very little of the gold was near the surface, how- 
ever, and the gold-diggings were not like those 
of California, where a lucky strike might make 
a man nch in a day. The gold-beanng reff 
•sltaptA d'&viTvviMds Ta\b« 
pensive machinery for boring and pumping ^vas 
needed. This called for the formation of com- 
panies wth large capital, and eventually led to 
the formation of the Chamber of Mines, a group 
of companies ^vhicli to-day controls the t\hoIc 
CoLD-MLViNO industry (qv. Vol VII). 

Johannesburg is a modern city with great 
modem buildings, including the University of 
the Witwatersrand, the biggest m the countryi 
with a Medical and Engineering scliool There 
arc beautiful gardens and parks and also very 
ugly slums. Along the Reef (as the ridge H 
called) a number of towns have grown up, and 
the whole area is now the most thickly populated 
in the Union of South Africa The mo#t 
characteristic sight of the Rand is the mine 
dumps — huge heaps of waste matcnal froio 




JUPITCR 


2 -! 

vjtifh th- rold lin?bccn extracted. Jobanncsbi:rg 
I'l'dfJja'- Kviropcans and an equal num- 

!«r of nnlivr*;, but on the whole Reef the num- 
bi-r* are roiU'hJy 500,000 Iluropean'. and 700,000 
native'’, s' .about one-fifth of the Luropran 
popid.atiofi of the vdiolc co»ntr>’. Johannesbun^ 
it'tlf it the b!t’qc.*l market for South Africa’.t 
.at'nf uhural ptodueb. 

Lar,:c numbers of nativos conic from all over 
.South .Africa to work in the mines for spells of 
a xr.tr or more at a time. They live in com- 
wniiKb (native barmrLs) near thcnn'nc.sal wliich 
they work. .All the actual mining work is done 
under the ‘^uperviMon of w hitc men. \Vhcn their 
eonir.irts are over, tlie natives go back to their 
own territories. 

'I he dim.ttc— dr\- winters and fairly well- 
dbtributaJ r.tin in summer — is healthy and 
ple.is.uU. Most of the ill health among the 
ruineix results from the fine and verx' hard dust 
wliieh fills the air and c.iuscs a lung disease called 
.Miner’s phthisis. The mines go down to a depth 
oftt.ooo feet or more. 

aliri SovTH .\rniCA. 

JORDAN. 'I’hc tiame Jordan come„s from the 
Hebirw woui tne.tning ‘to deseend’ — a vcr>' 
suii.able n.anic, for the Riser Jordan flows fiom 
Mount Ilermon at ilic soutli of the Lebanon 
r.inee, over p.ooo feet .aboxc sca-le\cl, to the 
Dead Sea, some 1,300 feet below sen-level, 
di'^Kuding in Palestine proper no less than 
2.0U0 feet in joo miles — a very steep drop for a 
tivt r (jff Map. p. 1 7). Tliough the Jordan first 
.ippe.-u^ as n fully grown river from a cave at 
P.inias, near the fool of Mount Ilermon about 
a tliom.nul fi ct abos'c sea-level, its souiccs ate at 
Uwbesaon the west side of Mount Hennonand 
ate fed b\ the melting of the snow xvJiieh lies 
their all yr.ar. From the cave it flows through 
ihi( k cop^e-i :itid st.atcly poplars to the basalt 
dopi'^ nr.ir Dan on the frontier of Palestine, 
when- it I’erotnrs last in the p.apynis swamps of 
Use W.utts ('f Mcrom. Ilowcxcr, it gathers 
iorh into a channel, and forms a delta at 

l!w nortii end of the b<‘a of Galilee, which it 
h) a nanow'. to*"aioits channd. from lialf 
a itulr- 0,00- mile v.id'*. r.^rve-J in the bed of the 
x.'lley. !n Its lov.c! course fiom Jaicho to the 
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north end of the Di ad Sr.A (q.v.) it descends 
mote gradually and is yellow and muddy. 

Tlic Jordan valley was formed by a fault or 
fractuic in the earth’s surface at a time when 
the whole Middle East region was thrown above 
the sea by volcanic action. ITic valley bottom is 
very fertile, especially round Jericho, the ‘City 
of Palms’, where oranges and dates arc grown; 
but it h.-vs ncx'cr been cultivated a.s fully as it 
might have been, bceausc of the torrid heat 
which prevails for most of the year. Only in 
January' and February docs llic temperature 
become bearable. At tliis season those people of 
Jcnisalem who can afford the luxury of a holiday 
are accustomed to esc.npc the chilly weather of 
the mountains by retreating to Jericho and the 
country round. 

See at''5 PArxrrisT. 

JUPITER, set Plxnxts, Section 7, 
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KAIETEUR WATERFALL (Kaituk) This 
maqnificcnt full, one of ilie greatest and most 
beautiful in the %\orId, is made b> the Potaro 
Ri\cr, a tnbutar) of the Essequibo River in 
British Guiam {stt Map, p 415) The journey 
to u IS through such dense virgin forest that for 
long no white man ever saw Kaietcur 

A range of mountains forms its background 
The Potato River flows lazily along through the 
tropical forest, and docs not begin to accelerate 
loi the drop until it gets to within 30 to 40 yards 
ol the semicircular lip of the fall It tiien cas* 
cades into the rocky gorge below from a height 
of no less than 741 feet, five times the height of 
Niagara The width of the nver at the folk 
varies from about do to 200 ynrds according to 
the season Unlike most falls, Kaieteur is 
practically noiseless at tlie top, and this adds to 
Its impressiveness Before the water reaches the 
nver below, a great part of ic has been turned 
into spray, which deadens the sound of the 
stream crashing on to the rocks Perhaps the 
most spectacular feature of the falls is the 
wonderful changing colour of the water in the 
sunlight As the falling water increases its pace. 
It dianges from dark amber at the hp to golden 
amber, rich gold, hght amber, cream, and 
finally to sparkling white The spray as it falls 
takes more and more the shape of plumes, vary- 
ing in colour according to their depth and the 
angle of the sun Sometimes the plumes of spray 
give the strange impression that they arc working 
upwards against the fall of the water At times, 
when the vvind sweeps up the gorge and blows 
the spray backwards and upwards, the fall i5 
blotted out from view by a white curtain Below 
the falls, the nver flows through a magnificent 
gorge, with tremendous wooded cldTs on both 
sides 

Below the lip of the fall, the backwash of the 
water has hoUovved out a large cave, in which 


flocks of sw allows hive made their home In the 
evening, tlie birds often circle in thousands above 
the fills Suddenly, a hundred or more will 
separate from the mam flight, swoop beliind tlie 
falling water, and disappear into the cave, 
always entering from the left bank Soon iliey 
will shoot out again in small flocks from the right 
bank, and soar aloft to rejoin their comrades 
Tins flight IS repeated many times before they 
settle for the night 

A local legend is told of an Indian tnbe hving 
near Kaieteur ^Yllcn a tribesman grew too old 
10 be any longer of use, he was placed m a bark 
canoe and launched on the Potaro, above the 
falb, to take his last trip 

It IS possible now to visit Kaieteur by plane — 
a distance of 140 miles by air from Georgetown 
TTie journey by land takes several days, but is 
very interesting and cxciUng Tlie first part is 
done by steamer up the Essequibo River Then 
follows a loo nule very rough lorry drive 
through tropical forest After that comes a trip 
up the Potaro in a small boat with an outboard 
motor, through magnificent scenery and with 
detours round impassable rapids Finally, on the 
fourth day, a a hours’ chmb through more forest 
brings the traveller in sight of the falb 

See alio CuuNAS 

KALAHARI DESERT, see South Africa, 
Deserts 

KANSAS, see United States of Amepica 

KARACHI, see Pakistan 

KAZAKHSKAYA (Kazakhstan) Thu vast 
Soviet Socialut Republic stretches eastwards for 
about 2,000 miles from the Caspian Sea to the 
province of Smkiang {see Map, p 459) ^ 

thinly populated, having altogether about six 
imUioo people 

The great region of Kazakhskaya has many 
kinds of country In the north there u a belt of 
steppe covered by nch black earth m which 
wheat and ry c arc cultivated extensively South 
wards this fertile steppe gets increasingly and 
and poor until it becomes desert Between the 
Aral Sea and the Caspian Sea is a clay desert 
nsmg in a low plateau above the plains round it 
South of thu, and again cast of the Aral Sea there 
IS sand desert, the northern stretches of the Kara 
Kum Desert {see Turkmenskaya) North and 
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east of the sand desert a high plateau falls north* 
ward to the West Siberian steppes of the 
R.S.F.S K., and southwards to the depression of 
Lake Balkhash. This plateau is stony and water* 
less, broken by salt marshes and moving sand* 
dunes. Along its soulh and south-west margins 
copper and coal arc mined, and m the north is 
one of the biggest coal-producing areas of the 
U.S.S R. South and east of Lake Balkhash the 
north-western slopes of the mountains of Kirgi- 
skaya and Sinkiang mark the frontiers of 
Kazakhska>a. 

In the extreme north-east corner of the repub- 
lic there is an area of fertile depressions and 
vallc)^, with rich pasture, orchards, and fields of 
melons, tobacco, and sunflowers. This area is 
rich also in Metal Ores (q v.) — gold, sUver, 
lead, copper, zinc, and t\olfram being mined. 
On the northern shores of the Caspian Sea, near 
Emba, lies one of the largest oil areas of the 
U.S.S. R. Though Kazakhskaya is crossed by 
scNcral railways, there are still areas where 
camels provide die sole means of transport. 

Alma Ata, the capital of the republic, is south 
of Lake Balkhash in one of the valleys leading 
to the mountains of Kirgisk^iy^, As in other 
valley's in these mountains, the fertile si^ 


bordering the river arc irrigated and planted 
with fruit-trees, or are cultivated with a wide 
variety of crops. The lower slopes of the hills art 
wx>oded. 

See also U.S S.R. 

See also Vol. I: Soviet Centrai, Asia.v Peoples. 

KENYA, set East Africa. 

KIEL CANAL, see Vol. IV: Kiel Canal. 

KIEV. This very old Russian city dates from 
the 5th century a.d , when it was founded by 
two Scandinavian lights, Dyr and Askold. 
TTicsc Norsemen, or Varangians as they were 
called, were enterprising traders tvho were trying 
to reach Constantinople by the River Dnieper. 
They settled in the ri^ lands of svestem Russia, 
and their leader, Rurik, became the prince of 
Novgorod (q.v.) in 862. His successor, Oleg, 
transferred bis centre to Kiev tsventy years later, 
and the country around Kiev became knosm as 
Russ. This was, indeed, the beginmng of the 
Russian Empire. 

Kiev, tvhich is often called the ‘Mother of 
Russian cities*, grew in power as the result of 
vigorous trade — as well as by a certain amount 
of fighting, especially with Constantinople and 
thcBYZANTiNEEMFiRE(q.v.Vol.I). Thcvarious 
states of Russ had difTercnt mien, but whoever 
ruled Kiev was considered the leader. In the 
loth century the Princess Olga of Kiev became 
a Christian, and her grandson, Vladimir, chose 
the faith of the Orthodox Eastern Church 
(q.v. Vol. I) for himself and his people. Russia 
has been a stronghold of the Orthodox Church 
ever since. Vladimir’s son built a great many 
magnificent churches in Kiev with the help of 
Greek architects and artists — indeed, in the i ith 
century' there were said to be no less than 400 
chuixhes in the city. Perhaps Kiev’s greatest 
period was under Vladimir’s great-grandson, 
another VJadimir, who married the daughter of 
King Harold of England. In the 13th century 
the Mongols of central Asia began a scries of 
invasions; and in 1240, Batu, the grandson of 
jenghis lUian, and his Golden Horde captured 
Kiev and destroyed a great part of it (see 
Tartars, Vol. I). In the i5ih century Moscow 
became the leading city of Russia. lUev is now 
the capital of the Soviet Socialist Republic of 
Ukralne (q-v.), and the third largest city in 
Rusia. 
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KtVv ptniid^ on a liir'h bhjfTahovtr; the River 
Dnieper, just vrhcrc the Dnieper leaves the 
fniC5t*!aii(K and enters the steppes. In early 
tiincs the rity was .sunouiulrd by walls and pro- 
tcf ted aeainsi attack from the .steppes by :i ^reat 
fortress. 'I'o-day it lies in wooded country, with 
oichards of peaii., peaches, and apricots. The 
riiodenj rity has wide strecLs, svith avenues of 
poplats and chestnuts, fine niany-.siorcycd 
buildings, open sqtiarcs, and bcautiftil gardens. 
Its f.ictoiics produce machinery, tc.\tilcs, chemi- 
cals, and tobacco, and many of its citi'/ens arc 
rns;aqrd in sugar-refining, flour-milling, and 
•hipbuilding. 

Of the ajicicnt buildings of Kiev, one of the 
jt'.ost f.nnons is the jp^cat cathedral of St. 
.Soplii.a, betpin .about A.D. poo and restored at 
v.irious limes. Among its treasures arc mos.aics 
attd t itli-centur\' frcrscocs. nicrc arc two 
f.iinom monasteries, the i2th-ccnuiry Mikhailov 
Mottastety and. high above the Dnieper, the 
Kiev retchenk Monaster)'. Beneath this latter 
building, the Dniejser baiiLs ate honeycombed 
ssith eases and c.naeornljs, and large numbers 
of piiiTi-jms come every yc.ir to visit die remains 
of ssho are buried there. The churches 
.usd inon.utcrie-s of the old Knsu'an cities arc s'cry 
diderettt from tho'^c of wcstrni Kuropc: they arc 
lU famine in sulr, very elalmratc and full of 
rolaur, .itid the usofs arc a moss ord!nerent-si.'cd 
dmuf-, nftrn coloured creen, gold, blue, red, or 
V.iitsc ir- Anr, Vol. XII). 
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KIRGISKAV.A. (KtRr.Ht 7 j.sh Idiis Sovirt 
Republic itinjoutiicrn.Vi.aticU.S.S.R.. 


23, KOREA 

“ hte Map, p. 459). It lies mostly vdthin the Tien 
, Shan Highlands, whiclr sweep north-eastward 
from the Pamir Mountains in high, roughly 
parallel ranges 13,000-17,000 feet above sea- 
level (irt Aha). There ate huge glaciers, vast 
snowficlds, and deep lakes. The population is 
sm.all — only about millions. 

lire mountains of Kirgiskaya provide pas- 
ture for about three million sheep — and the 
traditional dress of the herdsmen, with its 
turban-shaped cap and belted coat, is made of 
.sheepskin. In the lower vallcj’s, wheat and 
barley arc gromi and, where iirigalion is prac- 
tised, tobacco, cotton, and sugar-beet. Cattle 
arc reared and one of the industries is meat- 
canning. Coal, mercury, antimony, tin, lead, 
and gold are worked. Some lughfand arca.s arc 
covered with valuable forest. Besides its agri- 
cultural and mineral wealth, Kirgi.skaya has an 
c.\pnnding tourist industrj’, attracted by tlic 
forested, snow-capped mountains and deep-blue 
lakes. 

Frunze, the capital, is in the north. 

.See al«> U.S.S.U. 

See aUo V'ol. I : Sosar.T Cr-STRAi, AstAU Pr.oPLES. 

KOREA. This peninsula juts southward from 
Manchuria, west of the Sea of Japan {see Map, 
p. 87). It ceased to be a protectorate of China 
in 1895, and became independent under its own 
Emperor until, in 1910, it tvas absorbed into the 
Japanese Empire, .After the Second World War 
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KOREA 

it came under American 
and Russian control, srith 
a view to its eventual inde- 
pendence. 

Korea is about 600 miles 
long and 130 miles wde, and 
had a population of some 

28.500.000 in 1949. Almost 
three-quarters of the country' 
is mountainous, including 
the northern part, and al- 
most all the east coast. The 
slopes are too steep and the 
valley’s too narrotv to allow 
for much agriculture; but 
the abundance of tigers, 
leopards, boars, deer, otters, 
and sables makes the moun- 
tains excellent hunting-grounds. There are some 
fine trees; and flowering shrubs, such as rhodo- 
dendrons and azaleas, flourish on the lower 
slopes. The highest peak. Mount Paikto-Shan, 

8.000 feet high, is an e.xtinct volcano, its crater 
now filled by a lake. 

In the west and south are broad, ferule plains, 
and a coast-line of numerous bays and islands. 
Rice is the chief among many crops; silkworms 
are reared, and some cattle are kept. The con- 
siderable mineral wealth, especially of gold, had 
been little exploited until the Japanese took 
charge; for the Koreans had feared to dbturb 
the dragons and evil spirits of the mountain^. 
Fishing and whaling were also very much 
developed under the Japanese, though these had 
long been local Industries. 

Seoul, the capital and the largest town, has 
a population ol over one m'llT inn. It is situated 
on the western side of the peninsula, in the 
Han valley, and is surrounded by old city walls, 
20 to 30 feet high, with eight huge gateways. 
Its port is Inchon. 

KRAKATAU. The volcano of Krakatau is on 
an island in the Sunda Strait between Sumatra 
and Java in the East Indies (q.v.). Itscareerin 
the last sixty years has made it one of the most 
famous volcanoes in the world. In 1883, after 
200 years of inactivity, it burst into violent 
eruptions, and on 26-7 August there occurred 
one of the greatest disasters in human history. 


^Vith a colossal explosion, which was heard as 
far away as west Australia and Ceylon, the 
greater part of the island of Krakatau was 
sw'allowed by the sea or blown into the sky , leav- 
ing only three small islands. Steam and ash w ere 
hurled up into tbe air to a height of about I 3 
miles, and ashes were showered over southern 
Sumatra and Singapore and as far as Batavia 
in Java. Dust rose up from the earth into the 
stratosphere, and caused wonderful sunsets all 
round the world for months after. The greatest 
destruction came from the vast waves up to iso 
feet high, which resulted from the explosion. 
These flc«5dcd both shores of the Sunda Strait, 
rushing several miles inland and washing away 
scores of villages 

For forty-four years Krakatau was quiet, and 
the three islands became covered with vegeta- 
tion. Then, about the end ol 1917, a lourth 
island appeared above the waves, midway 
between the other three. This new island, Anak 
Krakatau or ‘child of Krakatau', disappeared 
and reappeared three times. The fourth time it 
appeared was in 1930. Since then there have 
been many minor eruptions, and its size and 
height above the sea have varied considerably. 
Tbe crater of the volcano contains a lake, and 
the rim of the crater is so little above the level 
of the sea that the sea is liable to spill into it. 
^Vhen this happens another eruption is likely to 
result. 

See also Volcanoes. 
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LAKES. A lake fomicd when a hollow fill*; 
with water or \shcn the tiattir.il tlrainagc of .\n 
area k oh%trnc(cci so that water up hchi'mf 
the harrier. .Some Jakc5 arc of fi«h and some 
nfialt water. 

ritt.siiWAT !,R EAKr.s. .Sotnc lakes, like the 
lakes of tlie rift-valley's of East Africa, arc the 
tcsult of earth movement: Uic crust of the c,arth 
has n.ncked, making a steep-sided chasm, or the 
r.irth h.xs subsided, leaving a holloiv. These have 
then filled with water. Many lakes \scrc caused 
hy ire action (srr GtACt vttoN). 'Flicsc ,'src either 
long, narrow, very deep lakes (like the Saittish 
lochs or die lakes in Cumberland and the .Mps), 
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filling hollows e,\c.avalrd by glaciers; or they 
may he shal!ov.er hakes of various shapes .and 
depths (such .a.s arc fotnid in Canada, Einland, 
north-s%cst U.S.S.R.), filling hollows that were 
once covered by ire-sheets. Deep circular lakes, 
such as .arc found in central France, parts of 
Geimany, Italy, and Java, arc occupying the 
craters of c.'ctinct volcanoes. In limestone coun- 
tiy, water sometimes seeps into the weak parts 
of the rock, dis.solving the limestone and forming 
eaves with underground sttcams. As the rock 
continues to dissolve, the layers above may fall 
in, leaving a hollow which, fed by the under- 
ground slic.am, soon fonns a lake {su Ca\xs). 

Lakes arc also made when the water of a 
slieant is held up by a barrier. If a river is 
temporarify hfockeef by debris or by ice, a /af:c 
quickly forms, but disappears wlicn the barrier 
is removed. Sometimes a fairly permanent lake 
appears in the disused channel of a meandering 
river, but a dry season may see its disappearance. 
Permanent lakes arc caused when a landslip, or 
the las-a from a Volcano, or the moraine of 
a Glacii.r (qq.v.), hlocIvS a valley and holds up 
a river. The water piles up until it can find a 
way tlnough or over the barrier, and continue 
its way down the valley. -An ttNamplc of this last 
type is the Lake ofKillarncy in Ireland. 
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Salt water Lakes These are of two types 
Either they were originally part of the ocean 
and have then been cut off by earth movement, 
or they were at one time freshwater and have 
gradually become salt because of evaporation 
The Caspian Sea (q v ), the Aral Sea and Lake 
Baikal in central Asia are believed to have once 
been parts of the sea The Great Salt Lake 
(q V ) of Utah m the U S A is a famous example 
of a lake become salt through evaporation 
Geologists have proved that it ^vas formerly 
fresh because they have found freshwater fo^ils 
on the slopes of the surrounding hilb The Deaij 
Sea (q V ) is another example 

Many lakes in tropical climates, especially 
shallow lakes with flat shores vary greatly in 
depth from season to season A sinking example 
of this IS Lake Chad in Africa very large areas 
of which are nothing but swamp in summer In 
cold and mountainous countries, such as the 
Alps, lake levels rise with the spring melting of 
snow and ice Many lakes in the U S S R , m 
Canada, and in the USA are fed by melting 
snow, and so increase greatly in volume in the 
spring 

Lakes are useful to man in many ways They 
check the flow of rapid rivers — as, for example, 
the Rhine is checked at Lake Constance TTiey 
reduce or remove the nsk of floods by spreading 
the flood waters over their broad area Some, 
such as the Great Lakes of North Amenca 
(qv), the Victona and Tanganyika Lakes of 


East Africa, and the Caspian Sea, are impor 
tant route ways Many lakes serve as reservoirs 
for supplying water to towns others for gene 
rating electricity Tor this latter purpose a 
constant head of water is necessary, and as 
nver power oflen vanes from month to month 
'irtificial lakes or reservoirs are often made by 
blocking up valleys with Dams (q v Vol VIII) 

LAPIS LAZULI IS a beautiful blue stone con 
sisting of calcite with embedded grams of other 
minerals It is used very often for inlay work and 
in jewellery Formerly, when it was more abun 
dint. It was used for bowls and huge ornaments 
The deep blue paint called ultramarine can only 
be made from finely powdered lapis lazuli but 
now a cheaper substitute has been found Large 
pieces of good lapis lazuli arc very rare and very 
expensive, poor pieces arc cheap The best lapis 
lazuli 1$ a deep rich blue, practically free from 
the yellow specks or whitish streaks which 
mottle most specimens {see Colour Plate opposite 
p 288) 

The oldest mines are reputed to be those of 
Afghanistan, which is known to have supplied 
anaent Egypt as early as 3000 b c To day it 
still sends supplies for cutting to India, Russia 
and Germany CliiJe produces some also It is 
thought that la^lt comes from an Arabic word 
meaning blue, while hpu is Latin for stone 

See also MmERAU 

LAPLAND, Vol I Lapps 

LATVIA. This is one of the Baltic Republics 
of the U S S R — a small country about the size 
oflrcland with a population of only two millions 
(w Map p 459) From 1920 to 1940 it as wi 
independent republic It is a flat, predominantly 
agricultural country, growing flax, sugar beet 
cereals and fodder for its dairy cattle "Woods 
of fir, pine, birch, and oak cover about a third 
of the country, and much of the timber for the 
important paper and match making industries 
is floated down the West Dvma River This 
river also provides power for generating elec 
tncity for Riga, the capital, the chief port, and 
by for the largest city Riga was a town of the 
Hanseatic merchants {see Hanseatic League 
Vol VII), and the old city has fine examples of 
medieval architecture i 

See aba U S S R 

See abo Vol I Latvians. 



LAVA, V'.j itwn: ♦ ; Rot,!,’', Srrlian 4. 

IXAD ORL, sff Nft TAJ. Oi tJ,. 

LZAVAHAR, sn Cm 1 ‘n>AK. 

LLBANON, .S-, E ?A AVI} Lt J! \nov. 

LENINGRAD. In 1703 Ruf.ti nn GiuATof 
(<|A. X'o!. X';. h.xvifj'r "oe! from S^^cdcn 
sl)r ronijol of the Gulf of I'lnland and gninfd 
.arfo", to th'' Bailie Sea, btiiif liini’idr n new 
(.(pilal city at tiic head of the jjnlf and called it 
.St. I’e (cnhnrr. In ipi.j the name \^a^ chanjjed 
to IVtio'jrad, Now it i< Leningrad. 

St, IVtcmlmrg ;jrcw rapidly into n beautifitl 
city, v.Sth pal.u'cs. Iiiond .•’qnarcs, wide .^trecti, 
q'.'ictom puk% mmentne, and thcati cs. The 
L-ro.id River Neva and the ean.iJs linhing the 
Nr\a to the Volga, the Dnieper, the Don, ajid 
the North Dvina were lined by njagnificcnt 
rmb vnhtnente. ’Hiroiigh its biivy dock vvcrc 
sln'pfjed limber .ind furs from the north, fla\ 
.•nd nr.tiii from tlie vojith, and co.al, metal, and 
otJjer raw m.alerialv imported. .All this corn- 
m-rte aifr.icttd much indiivtrj*. 


5 LENrNGIL-\D 

In 1917 the city was the centre ofthe Revolu- 
tion; but later, as fordgn trade was now of less 
imj'HTjrlancc than the building of tiie huge 
internal economy of the U.S.S.R, (q.v.), it lost 
its position .as capital — Moscow (q.v.), a moic 
convenient administrative centre, taking its 
place. 

However, Leningrad has achieved a new 
importance ns a centre for the training of tech- 
nicians, for the building and testing of new tvqic-s 
of m.achinery, and for production. It has v.'.st 
engineering works and shipyards — indeed, it is 
s.aid tliat there arc veiy few typas of machinciy 
not manufactured in Leningrad. There arc .also 
chemical works, paper and timber mills, and 
tfxxtilc factories. 

Tin's industrial .activity depends on coal and 
iron fiom the Don B.asin and fioni the Kola 
Peninsula in the north, brought by river trans- 
port and by the Baltic-White Sen Canal; on 
wood from the coniferous forests of die ‘taiga’; 
and on raw materials such as fla,v and woo! from 
the south. Recently there has been great de- 
velopment of electricity — generated both by 
water-power and in plant vvhich burn peat fiom 
bogs in the sunounding country. 
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Leningrad is the chief ^vestern port of the 
U.S.S.R., except for about three months in the 
wntcr, tvhen the Gulf of Finland is frozen and 
Murmansk takes its place. Its most important 
export b timber, and the port b equipped with 
very up-to-date machinery for loading the wood 
into the ships. 

See »1«> R.S.F.S.R. 

LEVANT, set Syria and Lebanon. 

LIBEIUA, see Gin.NEA Lands. 


LIBYA. Thb vaststretch ofNorth Africa, which 
also includes Tripoli, lies between Tunisia in 
the west and Eg^-pt in the cast, and stretches 
southward across the Fezzan and the Libyan 
Desert to the Sahara and the Sudan {see Map, 
p. 5). In its north-western comer b Tripolitania, 
and in the north-east, bordering on Egypt, b 
Gyrenaica. For long, Turkey ruled Lib>’a; but 
in 1910 it became part of the Italian Empire, and 
the Itah'ans spent much money and labour in 
settling colonbts there after the First World War. 
Much of their work was imdonc in the Second 



Wor!;]! v/hm n-irthrrn Libya bcrame a 

Ill" mo«! favoun.l>lc aica*. for nrv.- sctilfincnt 
ucrr in Tripolitnniru v.hcjc n narrow roa<:sn! 
plain i' baflcfl inland by a rcdiing, Ircrlc?.' 
pi.Ucau, rldn?' sinwly to the mounjatni. The 
ftalian coioni't? grew errsp',, ^uch ai tobacro. 
olivnr, and datn. and a litflr grain, especiail) 
Intfiry, and, in th'- ijcUer-w.itcrcd o.'Hts, a 
v.sriesy of frnif.<. I'iicy planted trees in the 
• hifting dnrict of tlie coa^t to liold the sand 
logctlicr ;o that it slmnlcl not blow over the 
(nitiv.ated arms. SovUhv..iids .and eastwards of 
the jnontit.nn'. of 'rripolitania lic.s a mountain 
dt".ert. tn.ninly oriimtstone roeki. Eastward this 
merges into the IV/aan, an atid region of bate 
stony plaita., scrulr-covctcd bill', and rocky 
mountain ridges, on which a little vegetation 
rjo'vs in the rhott wet season. In this region 
there are ,«cveiai large and mnch-pojnilatcd 
oa«es, fetliJe. and rich v.ith paltiis and g.ardcns, 
'rite ehierof these, Mtirauq. is reputed to have 
.a poptilaliori of over 5.000. 

'J'he large prniusul.a of Cyrettnien Ls cut ofl 
ftom 'J'rijrolitania by a .stretch of derert which 
fomes up to the shores of the Gttlf of Sidra. In 
not them C'.yren.aiea, a ridge of hills, ri.sing to a 
high tableland, eotnes right up to the co.a-st. This 
is ealled the Gieen Moiititnin, because both the 
lablfl.and and the northern 5ln|>ej: arc covered 
ssith (hick, loss' foirst. 'riiere is plentiful rainf.ill, 
and the region is f.tvoin .title for rtiltivalion and 
lisr tearing goats and eattlc. On the southern 
‘kijtcr, the rainr.tll decreases rapidly, and apart 
Item NJtnc patches of enhis-ation, the Land js 
suit.'tble ojily lor hejd'nten — and tlicse have to 
bring their herds not ill .as the drought of the 
summer increases. Farther south is the great 
j.mdy Libyan Desert, svhich is much drier than 
the Fcrran. Kufara, its l.argcst oasis, is less rich 
than Ktmnd the o-a'cs, and cs'cry- 

\shere which is not entirely desert, sheep and 
earnrh .are kept in w.andering herds, scarcliing 
tur gr.u'sng (jff Dnnuiy). 

Apart sroni the Eurojrraas, who are to Isc 
f>ue.d ordy in the tossms of tlie co.ast, tlic ptopir 
o| IJbws ,.rr herdunen {q.v. Vol, {•. 

The m.d»nity 0: them live *a nomadic life to .a 
gTr.uer or lr'''‘r drerre. They move srirerc there 
S' f =.‘'itv!Te tf* h'- b'-sjid, m.akir.g shei.- tent c.nrarap' 
nw.ats in tb.r !u 4 !cm-s and on ih.r, slopes of nriu 
.'‘D v ai'T'voun-V , Tney market ilietr goods 
rr*. the tcssNiw, a.nd buy there the few' tlrins's tiicv 


7 LIECHTENSl'EIN 

need; but othenvisc the />;t;trdr (icnt-dwellrr) 
and the hsidu (toss tt-dwcllcr} hase little in coin- 
inon and do not mix. 

Tripoli, the chief port and the most important 
tosvat, is the centre of a native cloth-wc.aving 
indastry. It has an import.ant market, for it is 
the te.nninu$ of caravan routes from the cast and 
•south. It is a very old town. There is still to be 
seen an arch built in the and cenlurs' A.o. by 
the Roman Marcus Aurerms: and the Moorish 
coiKprerors in the Middle .Ages liasc left much 
evidence of their domination, including many 
mosques. Benghazi, tlic second tossn of Libya, 
is on the Gulf of Sidra in Cyrcnaica. It st.ands 
on die .site of the classical town of Berenice; but 
it did not grow up again until the 15th century. 
The Italians developed it into a modern Euro- 
pean town, and it has now a very mixed popula- 
tion of some 22,700, Since 1951 Libya has 
berome an independent kingdom. Its popula- 
tion, wiiich is diflicult to estimate accurately, is 
probably about one million. 

See aLio Vol. I: Sauar.s'v Pioi-Cis, 

LIECHTENSTEIN. Tin's is an independent 
sos’cicign state lying between soutli-wcstcrn 
Austii.r and Ssvitzcrland, and bounded by (he 
right bank of the Rhine. It ks about C2 square 
miles in area, and lias a population of nearly 
12,000. In the 18th century lire pi-incrpality of 
Liechtenstein w.as part of the Hoi.y Roma.n’ 
EwPiEn (q.v. Vol. I). It became an rruie- 
prrrdcnt state under its own priircc in 1866. 
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Nearly all the people are German m ongin and 
speak German. 

Most of the %vealth of the country comes from 
Its farms, orchards, sineyards, and forests 
Cattle are reared on the Alpine pastures Vaduz, 
the capital, has a fetv small industries, such as 
cotton \\ eaving and spinmng, leather goods, and 
pottery Liechtenstein has for some >cars been 
incorporated m the Siviss Customs Uruon, and 
noiv uses Swiss currency 

See also S^vttzeriand 

LIGHT. Tlie question of how light travels 
through space has puzzled men for centuries, 
and has not yet been completely answered 
^Vli-it IS now certain is that light is just one form 
of Radiation (qv ), tvhich also includes such 
\ery different things as X rays, heat, and wire- 
less wa\es It is believed that all electro- 
magnetic radntion consists of small packets of 
energy in the form of waves, travelling through 
space at a speed of 186,000 miles a second If 
the *w*ave length’ or distance from crest to crest 
of these waves is anywhere be^veentwo certain 
sizes our eyes Ve’ tliem as light, if they are 
larger or smaller, they are invisible to us, 
although w e may be able to detect their presence 
m other ways 

The ancient Greeks thought that bght travelled 
instantaneously by means of tmy particles 
emitted from the source, and that ‘seeing’ 
occurred when these struck the eyes Gauleo 
(1564-1642) (qv Vol V) could not believe in 
instintaneous travel and tried to time the speed 
of bght, but his methods were far too crude to 
succeed In 1675, however, a Danish astro- 
nomer, Roemcr vvas more successful From 
careful observations of the eclipses of Jupiter s 
moons he came to the conclusion that light 
travels through space at 180 000 miles per 
seco id [see Astronojjy, Measuresiexts of) It 
had still to be discovered, however, how and in 
what form light travelled 

Sound was known to travel m waves, and it 
was thought that light might very well do the 
same However, Newtov (1642-1727) (qv 
Vol V), who added greatly to our knowledge of 
light, suggested that it was made up of particles 
At that time it was thought that light travelled 
only m straight hncs and was unable to bend 
round behind an obstacle in its patli Newton 
could not believe that this property of ‘diffrac- 
tion’, as It 15 called, would be absent from light 


waves when xt occurs with sound and all oth^ 
waves {see \V ave Motion) But particles, he sa\\ 
would move in straight lines and be intercepted 
by an obstacle, they would rebound from a 
mirror, or be ‘reflected’ On the other hantj 
vvath the particle theory it was difficult to explain 
why, when hght enters a transparent mediuin 
hkc water or glass, part of its rays arc bent, Or 
‘refracted*, and part reflected Also, whenwhitg 
light is refracted, it spreads out to form band, 
of all the colours of the rainbow — and it had to 
be assumed that there were different kinds t)f 
particles for the different colours 

Because of these difficulties, other sacntists of 
the tune disagreed with Newton’s suggestion and 
held that light travelled in the form of waves 
Controversy over the two theones went on untj 
the 19th century, when the work of scientists in 
England and France moved the balance in 
favour of the wave theory Their experiments 
showed that hght could, after all bend round 
an obstacle, but only to a very small extent 
They argued that the amount of bending w^ 
related to the length of the w av c, and since even 
the longest bght waves (red) were only 00007 
ofa nuJbmetre long, difflaciion was very small 
also {see Colour) The wave theory explained 
other properties of bght, too If two small 
sources of bght are placed close together, when 
their rays arc projected on a screen they produce 
alternate bands ©flight and dark, called intet 
fercncc bands’ A similar effect can be seen with 
waves or npples on water The theory ako en 
plained what is called ‘polarization’ — the effect 
on bght of certain crystals, such as tourmaline 
One piece of tounnabne looks to be quite tranj. 
parent to hght, and so do two pieces il'pfacerf 
one behind the other with their crystals parallel 
as shown in Fig r (A) But done piece is slowly 
rotated to the position shown m (c), the amourit 
of light transmitted will gradually decrease until 
no bght passes through and the crystal appeal? 

FlO I THE POLARIZATION OF UGjrr BY TOVRM^LC« 

opaque Fig 2 shows how this can be explained 
if we suppose that hght is composed of waves 
and dial these waves are ‘transverse* or across 
the direction of trav el, rather than ‘Iongitudin 4 
or along that direction, as sound waves arc. 
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L!;;ht U wifi JO be polari/cd when j'J ha5 pa5scd 
U>rn!i);;h jotnc siilya.tnec (such ru Journialinc) 
^Uiirh iin’: stopped a!I its svavta except those in 
a ccfluifs jilnnc. 
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A trsnlr tisiAine in sctlicA! u.-inswfj!: ssnsi-. couUl Rrt 
PitrrtiHi » •.'-rtliMl Slit, iiii! n rn.ilr inn-.int' in ijnrironwl 
si.iiTt cmjif] tint (ti). 'the in.ile coult! f.rt 
(!i»ir.n;ii vrr(iL.il tliu {Aj, Init if ihe sernnd slit were 
(f) is v^onki Se- ttt>j>prt!. TonrinalltiC Ifcliavo 
iilr !}." b.mi'r. J'-uim; thfouch only Jlsn-ir slaves of liyht 
Sslilch arc in ll-.c .tame plaiie 

Iii and nt'nin in iftjo, more accurate 

rxprrimrtit.t conreted tlic fipiitc for liic speed 
of i!i:ht (arrow a measured distance on the 
e.u ill's smt'.iCe) to apjiroximntely inti,ooo miles 
a second, tlir fispirc accepted to-day. 

In if'.rt.p Clerk M.axwcll (tb3i--79) publislicd 
his Klccno-mattneticTlicor)' of Lii’lu, suggesting 
that wasxrs of light were just one particular 
example of clcetiic and magnetic disturbances 
which could travel in wave form ihrough space. 
In vtcnrr.i! this theofy agrccil with .all that was 
known at that time about the behaviour of light. 
'I here tcmaincil the question of what medium 
rarried the waves through sjiace. since waves of 
noshing seemed an impossibility. 7o explain this, 
it w'.ts nrfe.wnry to assume iliat an invi^ibIc .suh- 
st.uicc called 'ether* existed everywhere through- 
out the universe in all forms of matter, in the 


^^chc!<o^-^^o^}c}^ txperiment, tsvorap of light 
were sent out simultaneously at right angles and 
reflected b.irk over equal distances from two 
miirors. No difference at all could he detected 
in the speed of the two ravs, nor have even more 
dclic.atc experiments since given any oilier result. 
This suggested that ether did not exist; and so the 
wave tiicor)- could no longer be accepted as a 
complete explanation of the nature of light, nor, 
indeed, of any other form ofnadinlion. 

At the hegitming of the present ccniurx-. tlicn, 
the position was that, wiiilc certain properties 
of light, such ns diffraction, interference, and 
polarization seemed to require waves to explain 
them, other properties seemed to need particles 
— and, in an\’ ease, no wavc-cariying medium 
could be found. 7'o-day plij-sicists no longer try’ 
to solve the problem in terms which can be pic- 
tured by the im.ngination, like waves or particles: 
the question is clealt with by a form of mathe- 
matics known as ‘Wave Mechanics’. The 
problems handled cover a wider field than light 
alone, and arc examined in llic .articles on 
IlADtAnoN and the Qjjantom Tnr.oitv (q.v.). 

The Michclson-Morlcy experiment and the 
investigations that followed it gave us yet more 
infonnation about the properties and behaviour 
of light. It was di'icovcrcd, mainly fiom this 
experiment, that light always readies an observer 
at the same speed, no matter with what speed 
or in what direction he and the source of liglu 
arc inodng in relation to each other. Tliis seems 
to be impossible from the point of view of 
‘common sense’; but the truth of it has been 
proved beyond all doulit, both by experiment 
and by mathematics. Tlic light from a distant 


amawphne, and beyond it, in space. Tiie next 
step w.ts to try to mea'-urc the speed of the earlli's 
movement ihrough the ether, sinec it was absurd 
to MippiKC that its vast expanse should move 
.ah.ng ssith our own rckativcly sm.all planet. 

Iti ifk’l 7 two scienthts, Mtchcboti .and Morlcy, 
made a f.sinous Inil unsueei'xsful cxjienmcnt dc- 
d.jr.rd to mea.'!ire the sj>erd of the r.irtli tlirough 
et’ner. !t t.ske-; an o.ar^nsan longer to row too 
x.'.ttU down n li’ver and fiack against the cutrem 
di.iti 5 i does to row too yards .acroe* tlic stream 
-.tui h,u k again (Tig. In the same way it sv.as 
tfi.-tt it should takers ray of light longer 
to In a mitso:- ami lie senected back to it.s 

Source sfshe dsieetion oi'ns movement i? parallel 
to the pyw ofethe;- pa^t the r.srih, th.an it should 
s’, its h« .aerwA the daw and back. In the 



ri-t. 3. .A r.siu rtnsir.e at a oty fi. p.-r o-rorA 

l.iic Jpt ‘-■ro. to ri«\' Kfi jUi. '.’o-.it.nuc.Uii a.'i J {"/r 
to nr.i tuitk, i.e. litjl ‘.'■.’v, f..r U.e '.lis. !>j! so 

raw Siw ydi. acru-j lia- %urj,to ass'l Lao. ae.un v.iii i.ile 
Cfity t yj iJ-ct. 
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LIGHT 

star will stnke the earth at exactly the same speed 
whether the earth and the star are rushing to- 
wards each other with immense speed, orwhether 
they arc rushing apart. 

It was then discovered that what had always 
been believed about the combination of any two 
speeds was incorrect, and that, in fact, tvhen one 
speed is superimposed on anotlier: 

(i) the resulting speed is always less than the 

nvo speeds added together. For example, astone 
shot forvrard from a catapult at 6o from 

a train moving at 6o m p.h., leaves the catapult 
at just undtr 120 m.p.h. relative to the ground; 
and 

(ii) the resulting speed can never be faster 
than the speed of light — and it can only be as 
fast if one of the two speeds is equal to the speed 
of light Itself. In other words, no form of energy 
or matter can move more quickly than light. 

^Vith the relatively slotv speeds of everyday 
life, the differences due to (i) are far too small 
to be measured (an aircraft travelling at 600 
m.p.h. coven only t/6th mile per second— -as 
compared with light’s speed of 186,000 miles 
per second). But astronomers, dealing perhaps 
with light coming from nebulae traveling at 
x,ooo miles per second, or physicists concerned 
^vith particles shooting out of radio-active bodies 
at terrific speeds, find it very necessary to take 
these considerations into account. 

How these conclusions have revolutionized 
our ideas of the univene is described in the 
articles on Relativity, Space, and Tmc. 

LIGHThfING, see Thunder-storus. 

LIGNITE, see Coal. 

LIMA. The capital of Peru, on the Pacific coast 
of South America, was founded in 1535 by 
Francisco Pxzarro (q.v. Vol. V), soon after the 
Spanish invaders had broken the resistance of 
the native people of Peru, the Incas (q.v. Vol. I). 
Pizarro called hts new city Ciudad dc los Reyes 
(City of the Kings), because it w’as founded on 
the day of Epiphany; but before long it became 
known as Lima, a corruption of ‘the place of 
Rimac’, the god of the river on which the city 
stands. 

Lima w as for some time the chief city of South 
America, the seat of the Spanish Viceroy and of 
theArchbishop. Itwasarichandmagnificentcity 
with a cathedral, fine stone buildings, and the 
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University of San Marcos, founded in 1551. In its 
older streets to-day there are still many traces of 
Uie great days of the Spanish Empire — the house 
where the Inquisition (q.v. Vol I) sat, as well as 
themansions of theSpanish grandees, magnificent 
buildings svith delicate iromvork and beautiful 
carvings. In a small suburb on the north bank 
of the River Rimac is one of the largest bullrings 
in the World, built in 1768, and still used for 
Bullfights (q.v. Vol. IX). 

The huge PJaza dc Amas is the main square 
of Lima. One side of this is occupied by the 
Cathedral; along another passes the principal 
street, the Calle de la Union, which runs from 
the railway station to the River Rimac. Tliere 
are four great markets in Lima, one of winch is 
considered to be the best-designed market in 
South America. Close inland from tlic aty rise 
the high, narrow, rugged ridges of the Andes 
foot-hiUs, bare and forbidding, \vith the snow 
peaks of the high Andes ranges far beyond. The 
city lies in the rain shadow of the mountains and 
gets little rain; but winter moisture is brought 
in plenty by a heavy \vct mist called the garra, 
which makes the orchards and gardens fruitful. 
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.it ihc mouth of Uic 
htim.tc, j' Onibo, the rntfier rqunliclj lUilntcrcst- 
hist ptrt of Lima. ] ( U oonticctcc! ^vish the cnpiU-iJ 
hy truim, tmmrarr-, o-ml a fine motor road. 

all.') Ffnu, 


LIMESTONE. Fiinr^tonra .arr fcdimtmtary 
Some .arc of orj^anic (animal or plant) 
oTi'i;in ; otlten ate the rrsuU off licniical inoccs^tf,. 

1. OrnA!;!f: Lt'it.'noNns cond.'t mainly of 
i .slrima f.arbonntc (carbonate of lime), and arc 
formed of the r-hrlb or skeletons of organisms 
that live in w.atcr, I’or.iirnnifem, corals, sea 
lihVt, rnistrirr.a, and moHuscs (shcli-ftsh) — .all 
built! 'hells of calcium carbonate which, when 
the animals dir, sink to the bottom of the sea or 
lake, forming limestone hrds. Some kinds of 
''’.us'mis .sccicte c.alcinm carbonate, and this 
pslct up on tlir sc.a bottom, hrlpingtomakclimc- 
Mone. .As all these otg.anbms live in clear wafer, 
oryatiir limestones ate generally vers* pure, 
brine fire fiotn sand and mud. 

’(‘‘.h.ill;’ is a comjwrativcly soft, white, finc- 
gr.iined, eaithy }inu";tonc, made mainly of fora- 
minifeta (see IV.ciro- 
7 os,Vol,lI;. C,aihoii- 
ifetous liinr stone (tliat 
is, limrMone formed 
in the Cktrbnnifrrous 
.Are. perhaps some. 

?5,'un!jlinn years .ago) 
in ■'ome places is made 
entirely of the skcle* 
toio I'f sf.i iilir?, while 
in (ithcj'i it i< mainly of 
i'l.vpui-nt'- of CouAi, 

{ipv. A’ol. 11). ‘Ooii- 
tic limeuonrj* fftom 
(brrk c-e, eg'.r, and 
fita a, stone) arc made 
c.fi'fains put tngrthrr 
'o that the rock rc- 
’''U'lb'e.t falt-roe; hrjtre 
the n.smr ‘erg-stone’. 

Some o'ditir liinr- 
storrt-i, fspeeiariv the 

tng'-t-rt.dnrd tvfrr,, arc supposed to be organic 
it', c.hc'iti. the yr.'itnt IjeSm: pcth.aps buik up by 
jni.'.U ••nraniuns. 

a. ('.’ill M!C:s!,!-r Fonsiot l,tui.^T«»*,xs .are 
bu-.r.-d wtten water renuisdng dissolved r.'dcium 
ev'ap*"a!e.‘«,_ Jvfatsy e-S'litic Ifrnrstones are sun. 
to has-r b*-rv f'nred in thb svny, tl'c 



t> 


I 


.A' 


A A? A UI.T 


limestone being deposited in layers round 
minute fragments of shell or .sand. 

Stalagmites .and stalactites (sff Cants) arc 
types of chcmicaliy formed calcium carbonate, 
as .arc tufa and travertine, the limestones that 
.arc deposited by calcareous (or pclrif>-ing) 
springs. Tufa is light and spoil, g\-. Travertine 
is often compact cnou.gh to be tised for building- 
stone — and, indeed, Nv.as used considerably in 
the building of Rome. 

‘Magnesian limestones' and 'dolomites’ arc 
rocks in which part of the calcium carbonate 
of the original limestone lias been replaced by 
magnesium carbonate. Salts of magnesiutn arc 
contained in sea-water, and the process of 
dolomitization in which the magnesium is intro- 
duced to the limestone may take place in the 
sea, I.argc areas of dolomite being formed. 
Sometimes the salt water penetrates limestone 
by cracks and fissures, and then patches or veins 
of dolomite arc found. Magnesian limestones 
and dolomites tend to be ycllowash or brownish 
in colour. They are less soluble than limestone, 
and more resistant to weathering, 

‘Gypsum’ is .sulpliatc of lime, usually occur- 
ring in patches in marl and clan's. Large quan- 
tities of it arc being deposited in the Dr.Ar> Sr.A 
(q.v.) as the Nvaters of that sea evaporate. 
‘Alabaster’ is a pure form of it. 

Sec aljo Mistrals; Rocka, Section 3, 

LISBON. The capital of Portugal faces south 
and south-east across the Mar da Palha, the 
broad estuary of the River 'Tagus. It is built 
about 9 miles from the sea, on and between two 
groups of hills W’hich rise abruptly above the 
river and arc divided by a broad valley. Several 
earthquakes, especially the disastrous one in 
t 755 > have destroyed most of the old Moorish 
town and the splendid buildings of tlic i6th 
century, when Lisbon Ns’as one of tlic richest 
towns ill Europe. 

East I.isbon is the oldest part of the town. It 
is on the slopes of a steep hill, on the summit of 
which .stands the old citadel of Castclo dcS. Joije 
(Castle of St. George). Precipitous flights of 
steps .and steep tortuous .alley-ways lead up from 
the river-side to the slums, to the cathedral, and 
to tr.c old citadel. AVcsi Lt5l>on, the ntro' quarter, 
built in the 18th ccntuiy after the great dcstnic- 
tson by c.arfiiciu.akc in 17^5, is forma! in layout. 
'Tlifc new' city w.as rebuilt to a regular pattem, in 
v.-hirh some streets arc occupied .almost entirely 
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The Castle of St Geoi^ stands on a hill rising steeply 
above the uty 


by one trade In the days when Portugal was 
building an empire, Lisbon was a great slave 
market and a world-known trading place. 
Recently it has become important as an inter* 
national airport. It has a population of some 
709,000 and IS about twice the size of Oporto, 
the next largest city In Portugal. 

See also PortuoaL. 

LITHUANIA. The Lithuanian Soviet Socialist 
Republic is the most southern of the Baltic 
republics of the U.S.S R., and has a population 
of about 2^ millions [see Map, p, 459). From 
1920 to 1940 it %vas an independent republic. 
It is primarily an agricultural country, growing 
cereals, potatoes, flax, and sugar-beet, and 
keeping dairy cattle and pigs. Forests cover 
considerable areas, and there an* many saw- 
mills. 

Mcmel, on the Baltic, is an open port all year. 
Kaunas was the capital, from 1920 till 1939. 
Vilna, the ancient capital of Lithuania since 
1323, was put within the boundaries of Poland 
in 1920, but was restored to Lithuania in 1939 
It is an important market town and railway 
junction, and is also a very picturesque old town, 
with beautiful medieval houses and streets. 

See also USSR. 

Sec also Vol. I; Lithuanians. 


LIVERPOOL. The city of Liverpool, with a 
population of about 800,000, is the centre of 
Merseyside — a region of industrial towns, such 
as Birkenhead, St. Helens, Widnes, and Run- 
com, of residential towns like Southport, 
Fortnby, and Hoylake, and of an exceptionally 
iertile farming area, of which Ormskirk is one 
of the chief market towns. 

Liverpool, and Bootle which continues it sea- 
waid, line some 14 miles of the right bank of the 
Mersey. On the opposite side of the river, 
Birkenhead and Wallasey stretch along 8 miles 
of the river bank. An electric railway, a road 
tunnel {see Mersev Tunnel, Vol IV), and 
many ferry-boats link the tsvo sides of the river. 
Tlie growth of Liverpool, the second port of 
Great Britain, has been responsible for the 
development of Merseyside Liverpool was 
originally a fishmg village with a '.'lelicrcd har- 
bour in the bottle-shaped estuary of the Mersey 
Later, it became the port for Iicl uid, butitwas 
not until the early 17th century, '^hcn it began 
to take part in tlie trade with the West Indies, 
that it became of real importance Trade in 
tobacco, sugar, cotton, and slaves brought great 
wealth to the town. Lake London, it became an 
‘entrepdt' — that is a port which re-exports a 
considerable part of the goods which are brought 
into it. Docks and enormous warehouses were 
built. Now it is the chief port for the export of 
the manufactured goods of the north, and from it 
run many of the main passenger lines to the 
U.S A., Africa, and the Far East It is also one 
of the big centres of British shipbuilding. 

Liverpool expanded very rapidly and with 
very Ltlle town planning. This has left the city 
a legacy of large congested slum districts, which 
the authorities are clearing bit by bit. Some 
parts of the centre of the town are well planned 
and beautiful j but many of the streets tend to be 
gloomy and monotonous. Liverpool has a uni- 
vrrsity, and a Roman Catholic and an Anglican 
Cathedral, though neither of these latter is yet 
completed. 

During its growth, the city has absorbed emi- 
grants from all parts of the British Isles, in par- 
ticular from Ireland Many of the Liverpool 
Irish are descendants of those who came over in 
the second half of the icjth century. 

Sec also England. 

LOESS, see Rocks, Section 3 (a). See also Vol. 
VI: Soils. 




263 LONDON 


LOrOTKN* ISLANDS, Norv,'av. 

LONDON* h sh'- capu.il of Lnrjlind nnd il)c 
I."!! ?:?■'? city jfi i!(c vorld. In innny pl.icr's it 
rr.'-."i»um n^.uly 30 mi}« ncro''!, nnd dirre arc 
ahr-o*! n!!!" nrilljoii pcnplr livinc; there. It k to 
I oyr that fvrij ihoT v.ho Iiavc lived in London 
all their live': •sill find parLt of it whidi arc 
■■tranee to ihnn. 

I/)ndf'n iv very v.Ttied: it iv isot a maq:niriccr 5 t, 
dn'-inetic t.tpiul, like some, for it liav nrown up 
sluriii!^ m »ny centuries and hat never been laid 
miS nftr'h. Many of its finrst huildiiips arc not 
Vie!! di<p1a}ed, but arc half-hidden in mean 
strt^tv by dull, ordinary Iniiklinip.. The chief 
buihlinr.v arc of prey Portland tione — a stone 
viin’ih in the damp linelhh climate changes to 
qu'^eily varied colours; .so that the buildinpv 
h t\e intrrevtiup shadows and high lights, making 
even ptcatcr the contrast between old and new. 
'1 he River 'PtiAvrs (q.v.), with which much of 
ihcci!v*« hi'ton atid prcojicrity arc linked, flow.s 
ti'ioiirh the rentic ofl.ondoti. 

'I iie.'^c arc really tlircc Londons: ihc City of 
I/u,don. the olden jiart; the County of London, 
a much larger area governed hy tltc London 
Coujuy Counril; and Greater Jvoriclon, which 
includ'‘V the tnithing suinirbs and towns that 


have gradually become absorbed into London 

'Ilie City, a.s it is called, was once a livcr-sidr 
town surrounded by walls, ssith country-side all 
around and plenty of open .sp.acc inside: now it 
i< one of the most important business centrc.s in 
the world, teeming vrith people in the day-time, 
but practically deserted :u night. TiieCIty isstili 
quite sejjar.alc from the other two Londons, 
though it is sin rounded by them: it has its own 
Corfioration nnd Chatter, ,iiul has for yc.ars .sent 
its own Members to P.rrli.ament. An interesting 
ceremony remains as a reminder of the curious 
position of the City of London: when the King 
wishes to pay an oflicial visit there, he has to ,ask 
pciinissirmorthe Lord .Mayor, and to be tcctivecl 
in ceremony at Temple Uar, one of the boun- 
daries of the city. Thus the independence of the 
City of London is maintained, even in modern 
times. 

The Tower of London, the most iinpoitam 
building in the City, has been the scene of many 
imprisonments and cverutions since it was 
first built by the Norman king, William the 
Conqueror. It ha.s never been tlic home of the 
kings and queens of Lngland, who have alwajs 
held their conit at \Vcstininstcr — a village up- 
stream. 7'his village has grown .so much thiough 
the centuries that it is now* part of London and 
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f', in Cir.t, nn in-portriftt central area of ihc 
Mpji.'i!, Jn it arc the two Houses of Turliamcnt, 
VvV'Utiiin'ter AWjcv, the Go'.’crnmcnt buildings, 
rntti Bticinnghorn Palace, the roy.-sl micience 
’.ince the eariy 19th century. 

Lnnrlnn wan not ahvays the most important 
city in Pngland: King Alfred, for instance, held 
his court mr^t of the time at \ViucJirnT.n (q.v.). 
When the Rosnans came to Britain, I^ndon was 
nothitig hilt a small river fcltlcmcni. The 
Roman legions s'-nt by the Kmperor Ciaudiiis 
in A.m cstablidicd an ouljwst of the Roman 
r.mpite there, and called it Londinium. 
l.ondiniuTO remaitted a Roman city for nearly 
.joo ye.ats until the Romans finnlly left Britain. 
Nothing much h known about the end of 
lyindinium, escrpi that the fine buildings 
fell to ruin, and ibr m.any renturics much of the 
space enclo cd by the old Roman wall must have 
iiecn open ground, coscred with ruins. The 
D.inc' $nc 5 .ed the city several titnes, and it was 
rebuilt as a jtimlilcd mass of woodcn-svallcd, 
thatch-roofed houses, so inflammable that fires 
frequently laid it waste. 

During the Middle Ages, Ixmdon began to 
glow important and rich, and to expand beyond 
its walls into ‘.suburbs’ outside, llic city, rich 
and prosperous, and ptotreted from the cast by 
She great fortress, the Tower, tv.ns a centre of 
comitieitc. By the iGth centuty the nobles had 
h'-gtm to hutld their palaces .along the north 
h.mk of the river, so that soon the river bank 
w;vs inhabited all the way from London to 
Westminster'— .about 2 miles. Tiic south bank 
too w.as built on — ^litougli this was never a 
fashionable district, and is to-day mainly in- 
tiu»ttI.nL 'Oie lliames w.-vs for many centuries 
the tnain route of communication between 
Imndrm and Westmimter and other villages on 
its luuiks. Now it is .spanned iiy a number of 
bridges, and large ships cannot p.ais upstream 
beyond London Bridge, 

Tudor London was built m.ainly ofwood.svjth 
bmoe-s JO rime together that their oserhanrpng 
rii-ffs nearly met ncro»s the narrow sirccts. There 
U.1S no dr.unage .syrstern n<'r refuse collection, the 
streets were urtp.asTd .and nr.clraned, and dKeasc 
very common. In lOSd the Great Lire 
r>''ro\Tt! a large part of the city— -a terrible 
db.ot-r at the time, thotigh, in f.’.ct, it ele.arcd 
av..'.y ir.ucli vshieh v.vas b.ettcj destroyed, lltc 
nt'.v liOu-.-j v.ere bmit imainly of brick. Sir 
t. * ".'t''ph''r Wrr;: drew up a rrand p!,an for 3 
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new London, but the City Council svovild not 
.accept it; and so Uic nctv London had the same 
croolxrl strcct.s a.s th.c medieval city, and svas 
ci'cn more overcrowded. 

During the tSth .and 19th centuries, London 
continued to .spread t villages, once remote from 
the city, were ssvallnwcd up and became a part 
of the capital, causing much confusion in Ixin* 
don's government. There w.as no authority 
concerned ssalh this new, larger London, until 
1855, when a Board of Works was set up which 
lasted until 1889. liicn R.uiiamcnt made Lon- 
don a .separate county of lingland. 

'Flic County of London is made up of twenty- 
eight boroughs, each svith its in.ayor, .aldermen, 
and councillors. Tiic County Council is the 
unifying body which deals with education, poor 
relief, liospilals, p.arks, sewerage, and the care 
of the sick and the insane. It operates from 
County Hall in Westminster, on the south bank 
of the river, opposite the Houses of Parliament. 

Greater London is not a definite area, as arc 
the City and the Cotmty of London; it is a 
region of about 20 miles radius from O.vford 
Circus, and is surrounded by a ‘green belt' 
beyond which London is planned to spread no 
farther. All its parts arc now linked by an 
c-xccllcnt system of buses, trolleys, and under- 
ground trains — said to be tlic best in tlic world. 

laindon’s name stand.s usually for commerce, 
trade, and finance; but it is not only famous for 
its great port, its Stock Exchange, and its banks; 
it also takes its place with other great capitals as 
a musical and artistic centre. Its mascum.s, art 
galleries, and scientific institutions arc world- 
famous. Tlic bombing raids of the Second World 
\Var destroyed much of its beauty ,and hi.storic 
interest; but they also did away with many 
badly crowded areas. A new London has been 
planned, srith more open sp.acc5 and wide, 
sp.acloas roadways. It is hoped to solve the 
problc.ms of overcrowding by re-housing many 
people in ‘satellite’ towns in the surrounding 
countn'-sidc, ivherc healthier living conditions 
are to be found. 

Sec alw r?.'oi.sj.-D. 

LOS ANGELES. Tlic words mean ‘The 
.*\iigels , and arc a!! that is left o! the n.amc given 
the town by its Spanish discos-crcis in the i8th 
century— ‘Tue Town of Our Lady, Oufcn of the 
Angels’. 

lo mer,; people Lo^ .Angeles at onre snt^gests 
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the cinema Its nse — the most mctconc nse of 
any city in the 20th century — is certainly due 
mainl> to the world demand for moving pic- 
tures In 1900 Los Angeles had too, 000 
inhabitants while to day it has nearly 
millions, and is easily the biggest aty on the 
Pacific Side of the USA, being twice the size 
of San Franqsco (q V ) Its suburb, Hollywood, 
where more than two thirds of the %vorld’s films 
are made, is the most famous film centre in the 
world 

Los Angeles is fortunate in its climate and 
situation The earhest motion pictures had to be 
made in sunlight, and Los Angeles has almost 
constant sunshine Then, beyond the aty there 
arc miles of open, almost desert country, with 
wide plains and rugged hills, giving a variety 
of scenery close at hand 
But there are other reasons for the develop- 
ment of Los Angeles into a great city It has 
rich oil elb and great industries manufactunng 
petroleum products, glass, and chemicab It is 
abo a market centre for fhiits, vegetables, live- 
stock, dairy and agricultural produce, and there 
IS meat packing There are hundreds of fine 
schools and churches, and many parks, theatres, 
concert halb, museums, and art galleries, for its 
development, although very rapid, has not been 
haphazard or incomplete 
See abo UKrreD States op America 
See abo Vol IX Cinema, Hittorv op 

LOUISIANA, see United States op America 

LUXEMBOURG. The Grand Duchy of 
Luxembourg has an area of about r,ooo square 
miles Its greatest length from north to south is 
about 50 miles, its greatest width 37 miles The 
Moselle, the Our, and the Sure (Sauer) separate 
It from Germany to the east France hes to the 
south, Belgium to the west (see Map, p 160) 

In 1831, when Holland and Belgium be- 
came Separate countries, the grand dukedom 
of Luxembourg was governed by the kings of 
Holland, but when, in i8go, there was no male 
har to the throne of Holland, Luxembourg 
became independent It has now a population 
of 300,000, most of ^vhom are Roman Catholics 
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Most of Luxembourg is hilly and rocky, with 
little fertile soil Potatoes and oats are the chief 
crops, and the cultivation of flowers for export 
13 an important occupation There are feiNf 
domestic cattle, but there is plenty of wild game, 
such as deer and hares 

The country is rich in minerals In the south 
west, there is a very productive iron fleW, baC 
coal has to be imported to process the ore Steel 
manufacture, cement making tanning, and 
linen and woollen manufactures are the mam 
industries 

Luxembourg, the capital, is tlic only real city 
The old part is on a plateau bounded on three 
sides by cliffs dropping to two deep nver valleys 
Both banks of these nvers are lined by distillencs, 
brewenes, and other industrial buildings In the 
old aty there are fine buildings, and on the site 
of the old fortifications broad boulevards and 
parks have been laid out. 
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MACKENZIE RIVER. In the c.irly summer 
fif i7'^o, .'I scar marled in woild lihtory by 
the i K nfb Revolution, a Srottish fur tmder 
in N’ojth America, by ibc name of Alexander 
Marlnu'ie, »ct out on a voyattc vdiicli made him 
f.uiiotJ* T.ra\ int; the tradintj-past of I'ort Cln’pe- 
v.',,m at the head of Lake Athabaska, be sailed 
with a eiev. of I'lcnrh Canadians and Indians 
dowji the Slave River, aoved die treacherous 
Crrat Slave I.ake, and, .at its western end, 
entered a broad river which no wliite man had 
pirvinusly explored. lie evpeeted that this river 
would le.nd him to the Pacific, and when he 
readied an ocean and foiiiul that it was the 
Atetie. he called hi'- di'^covcrv* River Disappoint- 
ment. Ihii other fur traders a!w.ays spoke of it 


2G7 MACKENZIE RIVER 

.as Mackenzic’.s River, and it is this name which 
has survaved (ree Map, p. 318). 

'Hie Markcnzic is the longest river in Canada, 
.and with its tributaries, the Liard and the Bear, 
and its head-rivers, the Slave, the Peace, and the 
Athabaskn, It gives several thousand miles of 
vsaterway. Tlic Mississirn (q.v.) is the only 
river in North Amcric.a which is longer, and like 
that river, fhcMackcnricforrasavers’Inrgcdrlta. 
The delta of the Markcnzic rovers an aica about 
half the size of England, and its countless rivu- 
lets and thousands of small hakes are a gloi ions 
sight from the air on a sunny summer’s day. But, 
unlike those of the Mississippi, the hanks of the 
Mackenzie are not dotted with populous towns. 
Icebonnd for the greater part of the year, the 
river is navigable only from June to October, 
and the tenitoiw tlirough wliich it flows is v'cr^' 
ilu’nly populated, mainly by Amktucvn Indi.ws 
and CsKjMons (q.v. Voh I). The white men arc 
chiefly trappers, fur traders, engineers, or pro- 
spectors, with a few scafteicd doctors, mission- 
aiies, and Canadian ‘Nfountics’ [sec Canshi.vns, 
Vol. I). In summer conditions .arc pleasant; for 
at places like Aklavik, 80 miles fiom the sc.a, 
where the .-Xictic niglit descends for many w'ceks 
during winter, in summer the sun shines for 24 
hours of the, day, the earth is green, and the 
river blue. \’.aluablc cargoes arc carried by the 





368 


MACKENZIE 
river — mincnil ores, oil, pitchblende (containing 
radium) from the Great Bear Lake, and, above 
all, furs. But this seasonal transport has proved 
inadequate; and the Mackenzie country is now 
crossed by sc\'cral air-lines, destined to play an 
ever-increasing part in the development of its 
rich resources. 

S<e alto Cavada 

See alto Vol V'l . Fur Hcvtco avd Trapping 

MADAGASCAR- This island, one ofthelargcst 
in the \vorld, lies off the east coast of Africa 
{see Map, p. 5). It is a French colony. Most 
travellers come to Madagascar from Africa — and 
they find it like stepping into a new tvorld. In 
Africa there arc many kinds of tvild animals and 
poisonous snakes; in Madagascar the lemur is 
the only ttild creature, and there arc no deadly 
snakes at all In Afnca the huts are round; in 
Madagascar they are square. In Africa thcpeopic 
are black tvilh short kinky hair; in Madagascar 
they are brotvn >vith long and often straight hair. 
Madagascar is m many ^vays more akin to Asia 
than to Africa, and most of its people came, 
many centuries ago, from Malaya, and imposed 
their language and culture on the tNhole island. 


The coastal area is lm\ -lying, hot, and steamy; 
and the vegetation is tropical, svith great raffia 
palms, mango-trees, and graceful bamboos. 
There arc butterflies cveryivhcre, and budgeri- 
gars, blue ja^s, and cardinal birds. The greater 
part of the island, howc\’cr, consists of a plateau 
3,000 to 4,000 feet above the sea, on ^vhich great 
herds of cattle graze. Many of the valleys arc 
irrigated, and rice is grorvn in them. 

Madagascar is thinly peopled — there arc ap- 
proximately four millions on the island; but the 
population gets denser with distance firom the 
coast, and in the interior there arc villages every 
few miles. On market-days there is great activity, 
and bananas and mangoes, svvcct potatoes and 
rice, grass mats and earthenware pots, cattle and 
hides are all on sale. 

Antananarivo, the capital, is about the size of 
Reading or Rochdale, and is built on the sides 
of a ridge that rises steeply out of the ricc-fieids. 
On the highest point is the old royal pakicc, 
which the French turned into a museum when 
they conquered the island in 1895. In the streets 
ofAntananarivo there aremotor-cars and bullock- 
carts, and people in Paris-made suits mingle 
with others wearing iembas round their shoul- 
den. The lamba is a kind 
of shawl and the national 
garment. Itisusuallywhite, 
but the lamba-me/ia, which 
is reserved for festive occa- 
sions, is as many-coloured 
as a Scottish tartan. 

The French have built 
roads all over the island, 
even between quite small 
villages, so that travel is 
fairly easy. Some roads arc 
metalled and can be used in 
all weathers; others are just 
earth-roads that have to be 
repaired after the rainy sea- 
son. There arc about 500 
miles of railway. By French 
colonial policy, French citi- 
zenship is granted to a cer- 
tain number of individuals. 
This is a coveted distinction 
which brings privileges and 
opportunities. It has, how- 
ever, a disadvantage in that 
it tends to break the unity of 
the people. French colonial 
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p'lnry f ‘ sl'f? tHc '.pre^d of rtcnch 

rtslt'irr; Tfrisrh in ihr ofhcinJ l.lri^un^c and 
rih'i’Mtnu in «n t1j(‘ rro'.rh mtHicl. 

1 i'c main cs-p'^rl-'i of M-idar^asrar arc net, 
m-at, and hidr, tocji'dmr v-ifn imnraMm; quan- 
of vajsilla, coITtr, and mica. The const as 
a is inho'pttabJr, J)ut there arc two con- 

sider-dtle ports. T.nm.ttas'c on iJie cast and 
Nfajmr.^T on the svrst, and one important n.aval 
h.V'', Dieqo 5 u.trcy, on the north. 

MADEIRA, llic tumie is generally U'-ed to in- 
dude the island of M.adeira, the smaller island 
I'd I’orto Santo, and sotnc uninhabited islets, 
f.ikc the A/otU-s (q.v.), they belong to Portugal. 
'I'i'.ey lie in the north Atlantic off the. west coa.st 
of North .Afric.t, soutlt-wc.'.tofPortmtah.and have 
.0 ple.i'ant sub-tropical climate with drj’ summer:, 
and moderately wet \s Inters M.ip, p. 32'r). 

M.adeina is very motintainous. Pico Ruivo 
(tijr. Red Pc.tk) rises to over 6,000 feet. The 
tountry round it is seamed and g.tshed by deep 
isivincs, and long l.tv.t reefs jut out to se..r, 
with rhdtcred sandy b.iys lying between them. 
Though formerly there were forests es'crywhcre, 
stow these .arc mainly confined to the upper 
mountain slopes, where ciieslnuts and laurels 
(iotiiidi, A gootl deal of grain is grosvn, and 
fiom the vines .srds come the grapes which arc 
m.ule into ssorld-famous Madeira wine. 

The jvl.md is densely peopled, and the stan- 
li.ard of lis-ing js very loss’; Init to the tourist svho 
di‘^''mh.trJ.^ai I'vmeli.al, thccaplt.al, and visits the 
sunny, Iseautiful islatid, buying th.c embroideries, 
strass'hats, inlaid sso.odsvorJ:, and cane basket-s 
for svl.ich Madeira is renossTicd, it seems a ver}’ 
pR.r'ant place Indeed. 



Msnnin, .sonTji-ssjar toss akds Tirr ciMOAftnasiA 

Moo.sTAiss. The lltnrs 


caipital. It had not many other advantages — for 
the climate is unplcii-sant, the river unnavigablc, 
the ncighlwuring countr>’-sidc poor and in- 
fertile, and the toss'n w;is remote from the main 
centres of population. Outside Madrid, in the 
mountains, Philip built .1 large montistcry knosvn 
,as die Escurial, svherc from the windosvs of his 
room he could gaze across the baic nlains of 
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which IS little more than a stream in summer, is 
spanned by six bndges 

In summer, Madrid is uncomfortably hot, for 
the temperature may nse to 1 09® F m the shade 
Dust storms are frequent, and water carts spray 
the streets continuously In winter, icy winds 
blow from the north, and skating in the Buen 
Retire Park is a popular pastime 
See also Spain 
S ee also Vol I Spaniards. 

MAELSTROM, see Tides 

MAGNESIUM, see Metal Ores 
MAGNETISM is a general term used to 
describe the properties and behaviour of a 
magnet The earliest known magnet was the 
mineral ‘lodestone’, which occurs naturally in 
the earth This has the following properties 
(a) It attracts tiny pieces of iron, (b) a piece of 
iron suitably stroked by it is itself turned into a 
magnet wth similar properties, (r) it possesses 
polarity’, which means that there are m it 
two points, called ‘poles’, that show magnetic 
properties (such as attracting iron fitings) much 
more strongly than any other part If a piece of 
lodestone is suspended m such a way that it can 
swing freely, it will ahvays come to rest with one 
particular pole pointing north and the other 
pointing south Furthermore, if two pieces so 
suspended are brought close to each other, it 
will be found that the two north seeking poles (or 
‘north poles , as they are called) tend to swing 
away from each other, but that each tends to 
swing towards the ‘south pole’ of the other In 
other words, unlike poles attract but hke poles 
repel If lodestone is cut up into smaller pieces, 
each of these will become a magnet, having a 
north and south pole of its oivn 

To day all these properties arc usually 
demonstrated by artificial magnets, and lode 
stone tends to be a museum exhibit, though it 
has its use as iron ore Magnetic effects can be 
produced in all substances, but the difference in 
behaviour between iron and its alloys and every- 
thing else IS so marked that for practical pur 
poses we can say that iron, or an iron alloy, is 
the only matcnal that can be affected by a 
magnet or made into one A magnet usually has 
its north pole marked by colour or letter 
The properties of lodestone were known to 
our ancestors both as a mystery and as a very 


practical means of directing travellers on the 
sea — a swinging magnetic needle, m the form 
of a manner’s compass, having been used for 
seven centuries as an indispensable aid to 
Navigation (q v Vol IV) Many attempts 
have been made to explain the behaviour of a 
magnet In his famous book, De MagneU, pub 
lished in AD 1600, William Gilbert tells how 
he took a large lump of lodestone and shaped it 
into a sphere Then he showed that a tiny mag 
nctic needle near its surface acted in a similar 
way to the manner’s compass on the Earth 
From this he concluded that the Earth was hke 
a huge ball of lodestone with poles at the north 
and south Since then, scientists have done much 
research on what is now called ‘geomagnetism’, 
or ‘terrestrial magnetism’ , and until recently it 
was believed that the main magnetic effect of the 
Earth resulted from its having a magnetic core 
(j«Fig 2) — though the magnetic poles are about 
300 miles away from the geographical poles 
The explanation of the way m which a penna 
nent magnet affects a magnetic needle is found 
in the idea of a ‘field of force’ When a piece of 
iron jumps towards a magnet there clearly must 
be something happening in the space betiveen 
them In fact, all round a magnet there is a 
district in which magnetic forces are operating 
and this is called a ‘field of force or ‘magnetic 
field’ Its shape can be shown by means of a 
simple expenment If a fiat piece of paper is 
put over a straight magnet and sprinkled with 
iron filings while the paper is gently tapped, the 
fibngs will distribute themselves m lines like 
those shown in Fig i These are called magnetic 
‘hncs of force* The hncs indicate two things 
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nlKiiit th^ fore* nrtijij' in the field; (cs) it*; dirre* 
jirjn,{i.'ijnrly.;tIo!;!; ihr iiiu'j-'-cw.'touiisrilythfWn, 

fjy -t-if arTOv,-s, ns rontitig oitt of the mng- 
iK'Sk r!0!th {kj!c nrul going in nf the soufiij (i) its 
intrn'^ity-- 5;ie.urSt s-.'hrre tJic lines arc closest 
toeeiher. {'rise field of force can also be mapped 
by drav. ing the succes'-b.-c positions of a compass 
needle moved about in the field.) 

ffsve itnagine the world as a peifcCt sphere 
v.'ith a masttirt set in it at a slight nirglc to the axis, 
rss f.hmvji in f'ig. 2, we gel a rough picture of the 
field orfnrccorthcchlcfpartofthcEarth’smngnc- 
t iuu. A romp.ivs needle will aline itself along the 
lines svith its north pole towards what is always 
railed tlic north magnetic pole — though, as we 
have jet'll that tmlikcpolcs attract while like poles 
repel, St must really be a south pole. Idic lines 
a 1 ?o .'how that the needle will tend to dip towards 
the groiiml and he vctiical over the magnetic 
pole\ though the usual incihotl of pivoting does 
not .allow this ‘magnetic dip’ to be noticeable, 
.‘iinec the geographical and magnetic poles arc 
not at the same point of the globe, a comp.xss 
jieedle .‘duay.s jKiints cast or wc-st of true north 
and jomli except when l>oth sorts of poles arc in 
a line. ’I'lic difference between tnic north and 
magnetic noiih, or true south and magnetic 
fOuth, is called the ‘magnetic declination’, and 
changt^' from ye.ar to year. In fG.J3, as obsetved 
from J^oiuiori, it w.as about -i* cast of true north, 
whereas hy 59.5ft roughly west. 

Nov.’ it is apjironching true north again by 
ajUnoximately a year. In addition to this 
vers* slow variation, there arc very much smaller 
daily and monthly variations, both thought to 
lie c.'iu'cd by rkctric currents in the electrified 
in the. tipper ntmo'phcrc. ITierc are also 
\iitlrnl variations a-woeiated with sun-spot 
activity (srr Sun), called magnetic storms. These 
are often accompanictl by the appearance of 
.nmrr.tc (jfr Kt.t.crt Htezm’ !N XATunr.). All these 

v. \i!.itso:is, toge.ther wiiit tlie irregularity of the 
e.'ilef {n.agurtic field itself, .riiow that the Earth’s 
ut-agnetism i.s due to cau<cs fir from simple. 

The Sun is also a m.ngnet, and its rn.ignetic 
held h.i,s been measured Ity means of the spcctro- 
KO’,>c, bex'au'.- magnetism slightly alters die 
Mtectrum of ato:r.s f??-’ Cot.ofR;. In so.}6 it 

w. \<; fin>t fousid {y.'S'iblc to measure the magnetic 
b-hi of a star who'c jpeerl of rotation was 
.alrc.rdv l.r.own. It w.is djen di'covcred that the 
raength of m.agr.etbm of these three bodies — 




the Sun, and thcEartii — com pared ss’ith 


their mass and speed of rotation miiUiplicti 
together, shows exactly the .same m.Tthcmatiral 
relationship. As lliks can liaully I’r due to 



chance, the important .as.sumption has been 
m.adc that every' large rotating body is a magnet, 
and that the .amount of its magnetism is fi.xcd 
by the strength required to rotate it. The rea- 
sons for this He right outside anything yelhnown 
of the hauTS of magnetism; but it may well be 
that SVC are on the verge of gaining new and 
important knowledge of the subject. 

MAINE, U.S.A., sre United S'iates or 
.*\su:mGA. 

MAJORCA, rrr BAi.r.ARic Iseands. 

MALAYA. The Federation of Malaya occupies 
the southern end of the long, slender peninsula 
jutting south from Burma and Siam to the 
narrow Malacca Stmits, on the other side of 
which is Sumatra in the East Indies (uc Map, 
p. t.f4). The frontier between Malaya and Siam 
wdr.cU across the peninsula some 400 miles north 
of Singapore, which is at the southern lip, only 
about 150 miles north of the Equator. 

Most ofMalaya is highhand. Some of the hills 
rirc to over 8,000 feet ak-wc sea-level ; and nearly 
adl are covered widi tliick forest, as is much of 
the lower ground too. Thb thick equatorial 
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^>Jul E Ctbb^t 

Forest (q v } is the natural vegetation of Malaya 
The trees tn it are tall, and there is usually 
a dense thicket of undergrowth winding and 
twisting halfway up them, so that movement 
IS very dilBcuit These forests are the home of 
jungle elephants, wild bufialoes, Ugen, attractive 
honey-bears, pythons, birds, butterflies, insects 
that buzz and bite, and weird spiders. Many 
rivers wind through the lowland forests, but few 
arc large and none is navigable except by native 
canoes. They usually reach the sea through 
mangrove swamps, in and out of which the tide 
ivashes, covering and uncovering the high roots 
of the mangrove-trees (i« picture, p. 98). 
\Vlicre there are beaches they are very lovely, 
with yellow sands backed by palm-trees. In the 
coastal waters there are sharks, and crocodiles 
live in the rivers. 

Temperature is round 80* F. by day and night 
throughout the year. Sun, enormous clouds, a 
lerrific thunder-storm, sun again — such is tiic 
weather. Rainfall is just under 100 inches per 
)car. Day and night arc almost the same length 
and there is no twilight. 

The soil of Malaya is rich and red, and very 
fertile: almost a quarter of the land has been 
cleared of the thick forest. Down the west coast 


there is a band of rubber plantations with trees 
m long straight rows. There are coco-nut 
plantations in all parts, and, in Johorc state 
especially, there are large pinc-applc plantations. 
In the flatter areas there arc vast expanses of 
paddy-fields, rice being the main food of the 
people. 

Malaya now produces more than a third of the 
world's tin. The gravel containing the tin is 
dredged up by floating dredgers, and when 
the ore has been separated out by ^vashing, the 
remainder is deposited as thick mud. The 
workings, which used to be m the hands of 
the Chinese, arc chiefly in the districts of Perak 
and Selangor in west hlalaya. 

Singapore (qv), the business centre of the 
country and an important naval base, is much 
the largest town Georgetown, on the island of 
Penang, off the \scst coast, is the centre of the 
rubber trade. Government headquarten arc at 
Kuala Lumpur Roads and railways have been 
furthest developed in the western coastal strip, 
and arc now being extended into central and 
eastern Malaya. But there are regions where the 
routes are still mere forest tracks 

See also Vol I: Mauya, Peorlu or, 

MALDIVE ISLANDS, ite Indian Ocean 
Islands 

MALTA. The Maltese group consists of three 
islands, Malta, Gozo, and Comino, and the 
islets Conunotto and Filfla. Malta, the biggest 
of the group, is about two-thirds the size of the 
Isle of Wight, 95 square miles. Gozo is 20 square 
miles, and Comino smaller still. The total 
population of the islands is about 
group hes in a strategic position in the Mediter- 
ranean, south from Sicily {:tt Map, p. 160). 

The history of the Maltese islands is very old 
and full of variety. At Hypogeum the remains 
of the Stone Age — a huge series of connecting 
galleries and chambers hewed out of the sub- 
terranean rock — are some of the largest knoivn. 
Phoenicians, Greeks, Carthaginians, Romans, 
Arabs — all have left their mark m Malta. Then 
for about 230 years the island was the head- 
quarters of the Knights of St, John of Jerusalem 
(«e Knights, Orders of, Vol. I). They built 
Valletta, the fortified harbour and .'capital, as 
well as good roads, watch-towers, and aque- 
ducts In 1814 Malta became part of the British 
Empire. 
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In ,tnd ihn fn.i t (jf M.il!a 

jrid'-Til'"d v.tih fi-rp lias'll on thr v.r't nnd -nush 
shr rhJTt in pKicr*' ri'-tr from the '■'•n to n 
hni'ht of ',oi 'o .'.no fc<''. 1 'u''- mintry' h iiiily 


j makciicsti:r 

.tm! in Fcbri!.ir>* n vety fierce north-en'^t \\incl, 
the grrt^alc, often doc< much dammte. 

’Ilsc oldest town in Maltn is Ciitn ^ ecchin 
{Old City,, often cnllcd Xolahilc, situated on a 



ard Inticn in appeal ante, v.ith few liccs and 
no iKojn or sticains. Instead of hedges thctc 
are stone wall- ; in plarc of trees is the dark 
t\ ei green foliage of j)ic leguminous carob shnibs 
and tlic grey-green of the ptickly pear, 'ihc 
eifert of the brown and yellow land, the blue 
<ea, and occasional patches of green, is very 
b-aullful. 

The foil, though thin in places, is fettsle, and 
the country is intensively cultis-ntcd. 'Flic fields 
are ntui h terraced to catch all the rain that falls, 
barly potatoes ate grossm, and cnoucii corn to 
supply alront one-third of the Islands’ require- 
ments. In ancient da>s Malta ss.as famous for 
its cotton, and mme is still groivn for local need-. 
A rcd-ftovsrring clover Is a useful crop, and there 
.nr orar.re groves .and plenty of figs. Goto, in 
pastii. ul.ti, prcKitres much honrv-— indeed, tb.e 
t unr .M.nlta ;Mf!ii.O prob.ably came from a 
fitrek ssoju, r^7, rn-aning Inmcy. Imvciv 
t o-atn a.’-c s’To^^•n , 'Cicero in-ntioned the ro 
sf and th-rr ate ftnc garden', hidden 

b*‘h*.nd high 'mnr -.satis. .As the iunisner climate 
f! atn'ou tropi''.il and the winters neter really 
so*!. s'i!,)-irs)p*ral plants ftonristi. The blands 
mk-r from r-vere uindi: the strong Sirocco 
. nsd bl'-'A-r the south, atid in November 


hill in the centre of the island. Ibis was an 
important and wealthy town in Roman timc.s, 
.ind was the capital until Jean tie la \hTlIct(e, 
Grand Master of the Knights of St. Joint, built 
Valletta in the iGih century. Valletta stands on 
a ridge of rock which runs like a tongue into the 
bay, dividing it into two great haibours. In 
gTatitude to tiic Knights for tlicir sncccssful 
resistance to the attacks of tlie I'lirks, Christian 
roumrics eomrihuicd large sums of money for 
the building of Valletta. Great lines of walls and 
forts were constructed in and round tlic town 
and harbour to make it impregnable. It is a 
magiiificcnt hat hour and is now one of the main 
stations of the British Mediterranean fleet. 

Hie houses in Malta are built of stone and 
have flat roofs, and w'indows often leading on to 
cosTred wooden balconies. The streets also arc 
generally paved with stone, 
al'o V’ol. I: MACTTse. 

MAMMOTbl, ree PartusiOKtc A.vtitALS, 

MANCHESTER. The Romans lounded Alan- 
chester I'M-incunium, .as tiicy called it) beside 
the Irv-dl, a iribuSary of the Mersey, on tiic dry 
hand at die foot of the Pennine^, It became a 
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smill market towm, dealing mainly m wool and 
woollen cloth from the area around Later it 
imported wool from Ireland, and by 1600 it was 
desenbed as the ‘fairest, best builded, quikLcst 
and most popular town of Lancastcishirc* 
Except for the Cathedral and its CoH^e, both 
of stone, the buildings s\erc of oak, half timber, 
and roofed with stone slates 

In 1641 cotton was imported for the first time, 
and dunng the i8th and igth centuries Man- 
chester developed rapidly as the centre of the 
cotton industry To-day most of the spuinmg, 
weaving dyeing, bleaching, and finishing of 
cotton are done in neighbouring towns, such 
as Bolton, Blackburn, Burnley, Oldham, and 
Ashton, and Manchester, with its vast ware- 
houses, IS the cotton market and business centre 
of the cotton trade The city has industrial 
areas, but they are engaged mainly in the manu 
facture of rubber goods, clothing, and paper, 
and m pnnting and electrical and general 
engineenng Manchester has now a population 
of about 700,000 

In the late 19th century the aty was nch and 
ambitious enough to desire to become a sea* 
port instead of depending on Liverpool This 
resulted in the construction of the Manchester 


Ship Canal (qv Vol IV) which leads to the 
Mersey It svas opened in 1894 Though 
Liverpool (q \ ), on the estuary of the Mersey 
handles the bulk of the cotton cargoes, tai^ 
quantities come direct to Manchester, as d© 
canoes of many other kinds 

Manchester, hke many other aties which 
gresv up rapidly and without planning in the 
i8th and 19th centuries, has \cry congested and 
ugly districts, but much has already been done 
to dear slums, and the proposed plans for the 
future lay emphasis on wide streets and an 
ample alloivance of open space and pubbe 
parks Although essentially an industrial aty, 
Alanchcster has a strong cultural life, sumulatcd 
by its umversity The Manchester Repertory 
Theatre has a great reputation, as has also the 
famous Halle Orchestra, once housed m the Free 
Trade Hall, which was destroyed in the Second 
World War 

MANCHURIA (Manchukuo) bes at the head 
of the Yellow Sea, on the north east of China 
(see Map, p 87) Unul 1931 Manchuna was 
part of China In that year Japan began a 
senes of military operations against China As 
a result, in 2934 hlanchuna was declared an 
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The houses are bu^t of filaster and sumninded by mud % alls \ 1 and ale 
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iu'VpcjHiesu 'i.ttc, oflid.nHy uiuicr its twn 
rtjspcifsr, but ;tcnsnily i,itu!rr liic dojuirviucin of 
In in*.;,, afirr thr Second World War, 
jc rciurrsed to Clhina, 

North'V.cstcri! Mnndmna k. taken up 1>y the 
(IreatfT Khisoyati Mountains. 'Flicjc arc h«g!i 
and rnyced, and larye arca<; arc forcMcd witii 
piitc. elnj. spruce, oak. w-aiiuu, and hitch. In 
the jiorth the Liltie Khin-yati Mouittatns rtin 
Ko'.ish of iJte vaiicy of die Amur River, svliich 
5nak?”4 tile boiitulary with tiic U..S.S.R. In 
c.Htcrtt Manrhuna, hiyh, heavily forested 
moutitains extend southwards .and jut into the 
Yrllov.' .Sea as the long pcninsui.a of Liao-tung. 
!i is for (he most p.art volcanic countrs', with 
old crater lakes set in beautiful woodland, 
aUhnmdi many of tlic wood.s have hce.n felled. 
The highest peak, I’aikto Sh.an, is an ext'met 
volcano, and its tnagnificcnt crater lake, some 
7,000 fret aiawe sea-Ie\el, is known to the 
<;!iinrse as the ‘Dragon Pit' and regarded ns the 
mother of all the other kikes. It was the sacred 
mountain of the Manchu Dynasty, the dynasty 
svhieh coiKiucrecl Cliina in jCGh. 

The rest <if .Manclmria is rolling plain of 
imiuenw ferliliiy, except for a sandy semi-desert 
area in the west, known a.s the Eastern Gobi 
Desert. Soya-beans .arc the main crop and chief 
e--ii>o!l, but wheat, mai/e, millet, beet, and flax 
ate all cultivated. 'I'herc arc considerable coal- 
mines, as well ,as iron, silver, ic.ul, and copper- 
mines, and it sectns likely that there arc rich oil 
deposit.s still to be exploited. 

Mukden was the old c.apital of the Manchu 
Emperors before they conquered Chinn and 
moved to Peking. It is an important railway 
cciusc, and looks much like a western city with 
its broad sttcets and high concrete Iniildings. 
C.hangrlum. theadministrativccapital. is a much 
^in.aller city, full of govemmem buildings and 
b.arracks, Dairen, the principal port, is near the 
?.'!» of the IJao-jimg juminuiki, in the very south 
fj' M.anchuria. 

S— .^tci CusHS, 

y-i- .vV.i Vi' L l; CjitMit t:i\ u 

MANDALAV. llus is the biggest city of upper 
Ikjfm.a. with a pojmkition cT about 163,000 — - 
tody a duni ii( that of Raxgcjo.v {q.v,}, 

the capit.:!, ;n k-,wer Burma. However, Masub- 
••■y. 5-, mudj nunc tnily n PmtTacse city than. 
K.ir.gi-';*".! 

Eke oki king-'- of Burma freqv.cjuly I'ccan their 


reign by building a nets* capital, generally in the 
heart of Rurma along the great bend of th.c 
luRAWAitDY (q.v.). Mandalay w.as founded 
there Ic-xs than a century ago by the last king 
but 053C, Mindon Min. The great bend was 
chosen bccau.se it was rvithin easy reach of most 
parts ofllumia, wliilc yet being .a long tvay from 
enemies. It w.is a.ssurcd an ample supply of rice 
from the irrigated plains nearby. 

Mandalay is laid out in square blocks be- 
tween the Irrawaddy and the p.igoda-crowncd 
Mandalay Mill. The country around is dolled 
v.itli liucldhist pagodas and monasteries (sec 
lluDDtn.sM, I), Fort Dufi'erin, the palace, is 
in the centre. It was probably copied from the 
plans of the magnificent capitals of the Chinese 
Emperors, and in.any of tlic buildings within 
its red, moated walls ivcrc very beautiful, with 
gilded and lacquered pillars, wonderful teak- 
wood camng, little summcr-housc.s and bridges. 
There were few modern buildings in Mandalay, 
except the government and other offices in die 
centre, and tlic schools and hospitals on the oui- 
.skirts: most of the people lived in wooden or 
bamboo houses, comfortable enough, but liable 
to catch fire ver^' easily. When tlic Japanese 
lionibcd Mandalay on Good Friday, 1 9 p.», much 
of the town was burnt down. However, its 
position as a centre for railways and trade i,s so 
good that it is likely to regain its old importance. 

See alio BwnuA. 

MARBLE, see Rocks, Section 

MARIANA ISLANDS, see Pachio Isi.axo.s; 
see also \'ol. I: MiCRONrjsiA.ss. 

MARL, see Ci.Avs and SiiAt.r.s. 

MARRAKESH, see Morocco. 

MARS, see Pi.AN‘r.TS, Section 5. 

MARSEILLES. Tliis is the second city and the 
chief jKJrt of France. It Ls built on the slopes of 
the bare limestone hills of Provence, on the cast 
shore of a .small b.ny in the Gulf of Lions. It is 
linked liy canal to the River Rhone, which 
enters the Gulf some 55 miles to the west through 
an area of <.rky marshkmd. 

^ M:irf-ei!Jc.<, o.ne of the oldest cities in western 
Europe, was founded by Grcek.s abotit 600 u.c, 




11 e cl ureh of Nocr« Dame <le la Garde o crlooks tl e old I arbour Dor 


It rem'iined a centre of Greek culture till it was 
captured by Julius Caesar in 49 b c After the 
fall of the Roman Empire it clianged hands 
several times was destroyed by the Saracens 
and finally became part of France in 1481 In 
, at the beginning of the F rtneh RtvofoUon 
a band of its atizens went to Pans and intro 
duced there the Chant des Marseillais which has 
become the French national anthem 
Marseilles grew rapidly in importance and 
wealth, as trade developed with French 
controlled North Afnca and wth the East as a 
result of the opening of the Suez Canal Liners 
to India and Australia now call at its big modem 
docks and large cargoes of coal oil seeds gram 
wine, soap, and oil arc handled there 
The old hai^our, used now only by small 
steamers, yachts, and fishing boats is always 
full of colour and interest, as many races and 
types of people trade there From the inner cod 
of the old harbour, La Canebierc, one of the 
main streets, strikes casu\ard across Marseilles 
The old town lies north of the old harbour In 


Its steep crooked lanes with their cafes dingy 
lodging houses, and squalid slums live many of 
the Italians who form nearly a quarter of the 
700 000 inhabitants of the ^vhole city 
South of the old harbour a white limestone 
vock, Tvaes absuptly some 500 feet above the sea 
With the church of Notre Dame dc la Garde on 
Its crest it IS a conspicuous landmark for sailors 
Several of the islands m the bay of Marseilles 
are fbrtiBcd On one of them stands the Chateau 
d If made famous by Dumas’s novel The Coml 
of Monte Cristo 
Se« also France 

MARSH, rre Moorland and Marsh Section 2 

MARSHALL ISLANDS, see Pacific Islands 
see also Vol I Micronesians 

IVIASS Tlie mass of a body is defined as the 
amount of matter in it But the definition is 
not a very good one because the word ‘amount 
suggests cither size or ‘weight’ to us — and mass 


j-« nrifhrr of {licJC Wi<*n ^vc IjoJd in our 

h*nnri n mriis of to ib. wc have to exert a force 
upwnnb equal to its wight, i.c. to the force 
with uliidi it ii attracted lov/ards the earth (str 
(b'AVJTAaioK). W’c could show how much force 
v, c have to exert by hangint: the mass on a spring- 
halaticc—fhc jHiitilcr would move to the in-U>. 
mark because the force would stretch the sprinjt; 
so far. But the farther away ftoin the caitli 
such an object is taken, the less is the earth’s 
nttniction for it, and so the less it weighs. If 
vr could take a to-lb. mass (svliich, of course, 
at ground-level weighs to lb.) tip to a height of 
t,oor> miles and there weigh it on a spring- 
h.al.anre, its svright would he found to he vers' 
much tc's than to lb.; its m.as<, hov.cvcr, wonid 
icroain unchanged. 

In csTi^day life most jicoplc do not have to 
bother .about this distinction between ma.S5 and 
wriglit. But suclt men as physicists and astrono- 
mrts, v.ho may, for instance, be dealing with 
objects many millions of miles away from the 
earth, need for their calculations a me.asurcmcnt 
which docs not varv’ as weight docs. Mass ts the 
tnrasurement they take. To find out the mass of 
a Ixicly, use is made of a second property of 
m.iticr, ‘inertia’ (.as important as grasatation 
itself/, which causes cvers- stationary’ body to 
remain .station.ary and esrry’ moving body to 
keep moving in a straight line at exactly the 
.*anic speed unlexs some force is applied to it 
fioin outside. Such .a force might make it move 
it it urrcstationnfy,or,ifit were moving already, 
inighi m.akc it move faster or slower or in a dilTcr- 
ent direction (/('r Monos’). Hie resistance of a 
hp?}y to .any suclt force does not v.iry according 
to dist.tncc in the w.ay the pull of gr.avily does, 
and JO this <ccond property of matter, inertia, 
gives .a mojc tcliablc sc .tie on wiiich wc can 
mra'^nre ’the amount of matter' in a btxly. 

Wc c.an jcc the diiTcrcncc betsvecn the two 
‘■'•ales of measurement by im.agining two crcKjuct 
balk on a l.c.vn, one made of the usti.al com- 
poMtion, btit the other of c.ast iron. If wc were 
a* Veil to find s^iiich was the he.avicr, wc could 
do it in either of two w.ay.t: wc could pick the 
I'.tiU iip—wlicn SVC should find that one was 
harder to raise from the ground {in fact 
.rbuui ‘even tunes .\s hard); or wc could kjtd; 
c.’a li bal: — *.*,h.en wc should find that one offered 
r.'i'-re res'bt.mcc to our tee than the oth.cr. In 
th” fust cam UT- sb.ould have b'^en judging tlse 
dsfirrrr.cT betwrosi th.e net'g'tf of tl;- but 
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in the second we should have been estimating 
(wither roughly, since other considerations come 
in which need not concern us here) the differ- 
ence between their mar.w by comparing the 
inertia of c.ich. 

Until recently it was believed that inertia 
never varied at all, and that m.ass w.as therefore 
a perfectly reliable mcasurcmcnl; but within 
the hast forty years the theory of Rix.\Tivm’ 
(q.v.) h.isshowm that, where immense speeds arc 
concerned, mass docs change with the speed — 
.and dial in fact if it were possible to move a 
body at the speed of light (tCGjOoo miles per 
second), its mass wotdd become infinitely great. 
Speeds approaching this arc actually en- 
countered in dealing with the .\tom (q.v.). No 
less disturbing to older ideas has been the dis- 
covery' that mass is merely a different form of 
Ent.rgy (q.v. Vol. VIII). TIus was first sLated 
by Ein’stuus’ (q.v, Vol. V) and has since been 
proved by the manufacture of atomic bombs, in 
the explosion of which there is a loss of mattcr 
(posscssing mass) and the appearance of an 
immense amount of energy. 

See also ^^A■^rr.R. 

MASSACHUSETTS, U.S.A., see Unithd 
STATF.S or Amkrica. 

MATTER. Matter, die stufl'of which the Uni- 
verse is made, can be defined as anything which 
h.as weight (or, more accurately. Mass, q.v.). It 
may be .eolid, liquid, or g.as, changing from one 
‘sf.atc’ to another when sufficient Heat (q.v.) is 
added or t.akcn aiv.ay'. The problem as to what 
matter is really made of has fascinated philo- 
sophers of all ages. For c.xamplc, could one keep 
on cutting .a lump of lead into smaller and yet 
sni.allcr pieces for ever? In practice, of course, 
no — but is it a theoretical possibility that, given 
the right tools, a lump of lend, however small, 
could alwwys be split yet smaller? If not, wliy 
not? And at what point must the process stop? 
\Vhat would then be left that could be sub- 
divided no more? E%’cn to-day these questions 
c.annot be ansivcred completely, although 
modern scicntinc methods and modern instru- 
ments h.-ivc led us a long way towards a solution. 

One of the earliest Greek tlunkci’s, 'Flialcs, 
who lived in the 6th century’ p,.c., believed that 
all thin;;^ were derived from ss’atcr, an ide.i 
which he probably got from the Egyptians, In 
the next century’, Empedocles taught that there 
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^^prc no more than four elements, earth, air, 
fire, and ^^-atcr, and that all substances uere 
made up of these four m N'ar^ing proportions 
A little later another Greek, Democritus argued 
that all matter >>^15 composed of small, hard, 
particles svhich varied m site and shape and 
\shich could be neither destroyed nor sub- 
(li\ ided Tlie ts a> in svhich these 'atoms’, as they 
s\crc called, arranged themselves was respon 
siblc for the difference behsecn substances 
^^'hcn a substance was destroyed, as by fire, for 
instance, the atoms in it were not destroyed 
they were merely dispersed 
Wc must remember that in those days scientific 
research and philosophy were not earned on m 
the same way as they arc now Tliere was no 
great amount of scientific theory handed down 
from earlier generations as there is to day , 
precision measuring instruments had not yet 
been inv ented, and for lack of these many of the 
theories suggested could not be checked by 
experiment So the philosopher could usually 
do no more than sit back m his arm chair and 
pro% c his theories by argument If some of these 
‘proofs’ now seem to us to be childish, wc should 
not forget die conditions in which they were 
worked out As a matter of fact the atomic 
theory suggested by Demoaitus was extra* 
ordinarily acute, constdenng the lack of any real 
experimental evidence to support it Aristotle 
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{384-322 B c ) (q V Vol Y) and many later 
scientists attacked the theory because it argued 
that matter was not solid right through If u 
was composed of separate atoms, what, they 
asked, could be in the spaces between them’ 
On the whole, until the slow growth of true 
scientific methods in the late Middle Ages led 
to a fresh examination of the question, opinion 
seems to have decided against an atomic theory 
with Jts ‘void’ difficulty, although supporters of 
It were always to be found 

The Renaissance in western Europe v\-a3 a 
rebirth of philosophical thought no less than of 
the arts and literature It was natural therefore 
that this argument as to vihctlicr matter was 
continuous or whether it contained gaps should 
be renewed A most important feature of this 
period was the rapid development of matlic 
matics, which gave the scientists 1 cw powers 
To-day the phy’sicist who would study the 
structure of matter must be ai > an expert 
mathematician 

It IS now known that all matter is made up 
out of 'elements, or basic substances whicii 
cannot be split by chemical means into any 
simpler forms, and that each element consists 
of similar ‘atoms’ The following are some of 
the commonest elements oxygen hydrogen, 
and nitrogen, aluminium, magnesium, zinc, 
copper, iron, mercury, and platinum, sulphur, 
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Tlie elements are arranged honzontally m order of increasing atomic weights Those beneath each 
unlike any other element The atomic number is given before the clement, the chemical symbol 
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1 (Be) 90 

3 Boron 
(D) 106 

1 6 Carbon 
! (C) 12 00 

7 Nitrogen 
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II Sodium 
(Na) 23 0 

1 2 
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14 Silcon 
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39 \ (irium 
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49 Ind um 

(In) 1148 

40 Zirconium 
(Zr) go C 

50 Tin 1 

; (Sn) I1O7 1 

(Nb) 93 1 
' ji Am mot y 
(Sb)«2l0 

54 \fnon j 

l\e) 130 a 

Camum 
(C») 131 8 
79 Gold 

(\u) 1072 

Banum 
(Ba) 137 4 
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(HrtaooG 

Rabb Lartih 

81 Halium 
(Tl) 20 |o 

72 Hsf m 1 
(HO 17801 
O2 Ij-ad ! 

' (11) ■’07 2 

1 73 ranialum 

1 (la) 181 5 

1 C3 I3t.mulh 

8 ) 209 0 
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(Rn) CJ9-0 

1 87 
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(Ra) aaGo 

89 Act mum 
(Ac) 
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fill) 232 1 1 

1 91 ! rotsci n um 

1 (Pa) 


r.trlxjn, an'-nlc. r.nldiim. nnd silicon. F.lcmcnij 
fonilnno in v.irioin -ivays to form V.hcn^icnl 
crjnijwinds’v v.jiich h.-ivc very different pno- 
perties from the elements thrmsdves {sfe 
Cnr.nisTRv). In nny comjKJund ilic clr^nenis 
of v.'inrJi it h made are nlroy-s present in exactly 
the ?.itnc psnjKn tions. 'flic smallest prsn of any 
rletnrjit or componnd that c.an exist and still 
remain the original substatirc is called a 'mole- 
cule'. for example, water is a chemical com- 
p(5und of two c!cmcnt.s, hydrogen and oxygen, 
one molecule, of water being aUvays made up 
of two ;itojns. of hydrogen and one of oxygen. 
If ux Sj»iit one of these molecules up, we arc 
lefi—nol with water, but with the elements 
hydrogen and oxygen. 

The beginning of the modern form of the 
atomic thcor)" h irsually attributed to Dai.to.'; 
(tyfib-tOpj) (q.v. Vol. V). By that time a clear- 
cut jli'.tinctjon between element.^ .and com- 
pounds h.ad !>ccn made. Early in the lOth 
centurv*, not more than twenty elements had 
been isolated and identified, though a vers' few, 
including gold, silver, tin, iron, copper, lead, 
and sulphur, date hack to the earliest times; 
hut now the number identified was growing 
rapidly. Il.alton set out to discover what results 
might Ire expected to follow if he assumed that 
suh-stances were composed of atoms; and he (hen 
m.adc cxperimcnl.s to see if the expected results 
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did in fact happen. He decided from this that 
all elements were composed of indivisible atoms, 
and that for any particul.ar element the atoms 
were all e„xactly alike. Next, Ijc set out to com- 
pare the weights of the atoms of various ele- 
ments— hut licrc many of his results were badly 
wrojig because he had not realized the difi'ci cnee 
bcf.vccn an atom and a molecule. 

It was the Itali.an, Avog.atiro (1776-18*, G), 
who first pointed out that a molecule was truly 
the sm.illest piece of a substance wliich could 
exist without lo.«ing its chemical properties, and 
that it might consist of several atoms. Once this 
point w.Ts settled it became possible to draw up 
a Table of tlic Elements arratiged in the order 
of atomic weights, starting with hydrogen, the 
lightest. But when this had been done, it led 
to a most unexpected result. Ncwlands, in 
noticed that in many eases those elements 
which lay eight places apart in the table had 
many properties in common. From this, a 
Russian chemist, Mendeleev, in 1O69 stated what 
is known as the Periodic Lasv — that ‘the pro- 
perties of the elements arc in periodic depen- 
dence t)pon their atomic xvcighls*. He and a 
German, Meyer, then went on to work out a 
complete t.iblc with places for ninety-two ele- 
ments, ending with uranium. Some of these had 
not tltcn been discovered; but by means of his 
law, Mendeleev was able to foretell with great 
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other h.ivc simit.-ir properties. 1 lydrogcn (Atottiic No. i, .Xtomte wt. foo8) is omitted because it is 
.and the atomic weight hrneath it. 
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success what the unknown elements wo\iId be 
like when they had been found This knowledge 
was a great help in the search for them 

So long as it was believed (as it was until 
jgii) that the atoms of the different elements 
were really the smallest possible division of 
matter, each being a distinct and different sub- 
stance, there seemed no possible explanation of 
the Periodic Law However, dunng the present 
century it has been discovered that even atoms 
arc made up of a few kinds of very much smaller 
bodies, such as protons and electrons, called 
‘elementary particles*, and that the atoms of the 
very different elements are all made up of the 
same kind of particles {see Atom) Moreover, it 
has been found that atoms can change their 
nature by losing some of their elementary 
particles Radium atoms give off a stream of 
particles until they become lead atoms, and par- 
ticles can be knocked off other atoms by bom- 
barding them with immensely powerful forces, 
such as Gosxnc Rays (q v ) Elements take 
their place m the Periodic table according to 
the number and arrangement of the particles in 
their atoms 

It IS staggering to realize how greatly ideas 
about the ultimate nature of our universe have 
changed during the present century Until 
recently, all who agreed with Dalton’s atomic 
theory were convinced that matter was mostly 
bulk and that the space inside the atom was 
small in proportion to the rest of it — they 
believed in a nearly solid atom But now that 
It has been found possible to measure the actual 
sizes of the nuclei and electrons, scientists are 
amazed to find that atoms consist almost cn 
tircly of space, in which these tiny elementary 
particles move Illustrating this, it has been 
pointed out that, if the body of a full grown man 
could be reduced to a solid lump of its particles, 
the spaces inside the atoms all being removed, 
then the lump would be so small as to be in- 
visible without the aid of a magnifying glass' 
Tlic impression of the solidit) of matter which 
our senses receive is due to the incredible speeds 
with which the electrons move — speeds so high 
that to our relatively slow perceptions these less 
than microscopic bodies are everywhere at once 
Another well established theory which has been 
revolutiomzed is the laiv of the conservation of 
matter Nmetcenth-century scientists declared 
that matter and energy were two different 
things, and that neither could ever be dcstro>ed 


When, for instance, coal is burned in a fire, thi; 
coal does not cease to exist, but is changed m 
form, becoming instead ashes and carboti 
dioxide, with exactly the same *mass’ in its 
second form as it had had in its first But modern 
scientists vMth their very much more exact 
measuring instruments have been able to sho\v 
that m fact the mass is not the same — that some, 
thing has been lost Einstein, as part of his 
theory of RELATivrry (qv), has shoivn that 
when a chemical change takes place, a \er^ 
small part of the matter is changed into energy 
For instance, some of the coal has changed, not 
into another form of matter, but into energy in 
the form of light or heat By this he has shown 
that matter and energy arc in fact interchange, 
able (see Mass) Something of this sort happens 
when the nucleus of the atom is spht to produce 
Atomic Energy (q v Vol VIII) These revolu. 
tionary theories of Einstem and other modern 
scientists make it clear that the 20th century will 
be recorded in history as the tune when a neiy 
era in scientific thought began 

See also Atou, Chemistry 

MAURITIUS, su Jnuian Ocean Jslanos 
MECCA, Arabia, abo Vol I Islam 

MEDITERRANEAN SEA, This very nearly 
inland sea, over 2,000 miles long, separates 
Europe from Africa It is divided into two 
basins, north west and south^'Cast of Italy and 
Sialy (r« Map, p 160) 

The north ivesiem basin, triangular in shape, 
13 surrounded by Spam, France, Italy, and 
North Africa, and contains the islands of 
Corsica and Sardinia, and the Balearic 
Islands (qq v ) The Straits of Gibraltaii 
(q V ), guarded by the picturesque Rock, fomi 
a narrow entrance, only 8 miles wide, from the 
Atlantic Ocean The Mediterranean enclosed 
by Corsica, Sardinia, Italy, and Sicily is called 
the Tyrrhenian Sea 

The south-eastern basin, rectangular in shape, 
is entered from the north-west through the very 
narrow Straits of Messina between Italy and 
Sicily, or through the Sicilian channel bctivccn 
Sicily and Cape Bon in Tunisia, an entrance 
guaided by the island of Malta (q v ) Greece 
and Turkey he to the north, Syria and Palestine 
to the east, and Libya and Egypt to the south 
From the north west the Adriatic runs in a long 
arm between Ital> on the one side, and Greece 
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and Yugoslavia on the other Farther cast the 
Aegean Sea runs northsvards between Greece 
and Turkey, and from thence through the 
Dardanelles and the Bosporus into the Bi^CK 
Sea (q % ) To the south cast the Suez Caval 
{q \ Vol IV) leads to the Red Sea and Indian 
Ocean The large islands, Crete and Cyprus 
the innumenblc small islands of the Aegean, the 
Dodecasesp (qq \ ),and the Cyclades group, all 
he in the south cast basin 
Tlie Mediterranean was formed by the sub- 
sidence of great earth blocks during the Tertiary 
geological penod, perhaps some fifty million 
years ago Tlie violent earth movements of this 
period caused the land surface, formed of bnttic 
rocks, to crack, some parts sinking below sea- 
level Corsica Sardinia, Italy, Sicily, and the 
numerous islands of the south eastern basin, are 
parts of the old land surface which remained 
above sea level These earth movements were 
accompanied by volcanic activity, which is still 
to be seen in VESimus and Etna (qq v ) 

Tlie Mediterranean iswarmer and saltier than 
the Atlantic Ocean— warmer because the cold 
deep water of the ocean cannot enter over the 
'sill at Gibraltar, and saltier because of the high 
rate of evaporation Indeed, evaporation is so 
rapid that the level of the Mediterranean is only 
maintained by water flowing in from the 
Atlantic and the Black Sea, as well as from the 
various rivers that dram into it 
Tlie Mediterranean was an important factor 
m the rise of civilization in the lands bordering 
it The PmoemCIANS (q V Vol I) were the first 
people to use the sea os a highway, carrying their 
surplus produce m ships to other lands, and thus 
laying the foundations of foreign trade By 
cacrcising sea power in the Mediterranean, 
Rome was able to form a single political unit 
out of the surrounding countries Great natural 
routes from the rest of the world became focused 
on the Mediterranean One led down the 
Rhone valley from the north, another from the 
plain of Hungary across the narrow mountain 
range to the head of the Adriatic, the Russian 
plains were connected to the Mediterranean by 
the Black Sea and the Bosporus Goods from 
China and India followed long caravan routes, 
byway of tlie Fuphrates valley, finally reaching 
the ^^cdltcr^anean on the Syrian coast In 
medieval times, the trade of the world was 
handled by such mantimc towns as Venice and 
Genoa (qq v ) 


With the discovery of ocean routes from 
Europe to the East, the Mediterranean lost the 
important place it had held m world trade Some 
of this importance was regained, however, when 
the Suez Canal was completed in 18G9 allowing 
ships to sail via the Mediterranean from Europe 
to India and the East Instead of being the 
centre of world trade, the Mediterranean then 
became an important link in world trade routes 
— of especial importance to Britain with her 
Empire in tlie East Her outposts, Gibraltar, 
Malta, and the Suez Canal, became points of 
strat^ic importance, where a Bntish naval 
force, the Mediterranean fleet, was permanently 
based 

MEERSCHAUKI. Tins is a hydrated silicate 
of magnesium occurring in lumpy masses in river 
deposits The word 1$ German for sea foam 
which It resembles m being very light and soft 
and while to greyish or yellowish white m 
colour Large quantities used to be used m 
Germany and Austria for pipe bowls Asia 
Minor IS the chief source of meerschaum but 
Greece, Morocco, and Spam produce it also 

See abo ^^TvzRAlS. 

MELANESIA^ see Pacific Islands, set also 
Vol I Melanesians 

MELBOURNE, with a population of about 
1,326,000, IS the second largest city of Australia, 
and IS the capital of Victoria m the south cast of 
Australia (see Map, p 41) Until the new 
capital at Canberra (q v ) was built, it was the 
scat of the Commonwealth government, and 
many important federal departments still have 
their ofliccs there 

Melbourne, alone of the Australian cipittls, 
owes its foundation entirely to private initiative 
There was little settlement in that part of 
Australia until, in 1835, John Batman, an 
Australian bom bushman, chose the place 
where Melbourne stands as ‘the site fora village 
In excliange for a quantity of blankets, knives 
scissors, tomahawks, and similar goods, he 
‘bought’ 600,000 acres of land from some bhtk 
chiefs In 1836 the settlement was olTicially 
recognized, and a surveyor sent to lay out the 
town To this surveyor Melbourne owes its 
characteristic plan — a right angled pattern of 
very wide, straight streets wiOi tree lined boulc- 
varrk, alternating with narrow lanes 
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the newly {I'lACovcrcd pastures of N'ictoria. The 
population of Melbounic soon exceeded ^,<>00. 
'Hie diu'ovcrics ofjtold in 1851 led to an evcti 
f'sier j.;rovvih, since Melbourne was die port for 
the rsrlirst pold-ficlds. Unite c.rowds from a!! 
puts of the WO! Id camped on their way to “the 
liiinpnsts’ in tents or huts wiicrevcr they could 
find space, and fuccessful t,'o!d-miners spent their 
money retldessly, dtinkinct champagne out of 
bitclmts and driving horret shod witli gold down 
die strertN, MellKuirnc rapidly became tlic 
iai^fst and 1 idlest city in AuUndia. As gold 
l'’‘<.unr harder to find, slic dcveJop''d light 
sinh as the manufacture of dotlung, 
‘h-mg .<nd dirinicals. to provide employnicnt 
for Iwr p'ipui.uion; but at the end of the t^th 
centuiv she was ovcttaKcn by Svuxtv {q.v,\ 
taplr.'d r.f Xew trAuth ^Valcr, v.liicb is no*.v the 
; ,;,y jjj .Vionalia. 

In spi^c of many rn^Klem buildings, huge 
re; nl amt tlsrisang h»'ir.c 5 s premvrg 
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3 METAL ORES 

Mclfjournc has long been die financial centre 
of the Commonsvc-itlih, and other slates owe 
much of their dcs'clopinent to Melbourne com- 
panies. Its people arc somewhat ronservntivc 
in outlooh, and like to consider themselves more 
English than those of other patts ol Atistralia-—- 
until receniiv. business men might even be seen in 
bowler iiats! Tiic Melbourne Cup, a horse-rare 
nin in the fm-t week in Xovember, is rcrogni/rd 
as Australia’s greatest sporting event, and brings 
visitors to Mclbmnnc from every other state. 

Stf aim ;\e<-teM ts. 

MERCURY (Meta!), see Mi.t \i. Onia; see also 

I’nt-SsfiiK, 

MERCURY (Planet), see Pt..\Nf.is, Section 2. 

MERIDIAN, see AsritONOstv, McAst'nr.Mt.srs 
or, Section 2. 

MESOPOTAMIA, see Ihaq. 

METAL ORES. Moit people have a fairly 
dear idea ns to what is .a metal and what is not ; 
but it is not possible to give an exact definition 
of a metal. In general, we think of a metal as 
an element that: (i) has a shiny look — a ‘metallic 
lustre’ — when freshly cut; (ii) is rather hard and 
liciuy; (iii) can be changed in .shape by hammer- 
ing or bending; and (iv) conducts Iieat and 
electricity well. But some of the metals do not 
have all these propertifs — for instance, alumi- 
nium and magnesium arc light in weight, while 
nicrcurs', being a liquid, can hardly be ham- 
mered or bent. Most metals will take a high 
polish; but fesv of them keep bright for vety 
long. Those which do arc called the 'noble 
metals’; and it wa.s this property whieh caused 
the two most important of the group — ^gold and 
silver —to be used from very early times in orna- 
ments and, later, in coinage. Platinum and 
mercury ate also among the pircious metals. 
Tlic best known of the ‘base metals’ arc iron, 
coppe.y tin, lead, rinc, aluminium, magnesium, 
and nickel. 

Few metals, as they exist in the cartlt's crust, 
arc in the metallic state: they arc generally 
found chcmirally com’Dined with otiirr sub- 
stances — prijicipaliy with oxygen .as ‘oxides’, 
with sulphur as ‘suiphido’, witli carbon and 
oxygen .as *carl>oaates', or with silicon and 
oxygen as ‘silicates’ (s^e CiirnisTRY), lliccc 
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chemical compounds arc themselves almost 
alwaj's mixed up with a larger or smaller pro- 
portion of earthy matter, such as sand, gravel, 
clay, or stone. A imxture of this sort is called 
an ‘ore’, provided that it contains the metal in 
such a form and quantity as to make its extrac- 
tion worth while. This is by no means always 
the case. For instance, ordinary garden day is 
about one-quarter aluminium — ^hut we do not 
call It aluminium ore, because the metal is com- 
bined in such a way with other elements that it 


(the Red Indians used to get copper from this 
source) ; but the most extraordinary example of 
a base metal occurring almost pure is that of the 
iron so often found in meteorites {see Meteors). 
The manufacture of iron followed long after 
that of copper and bronze (which is a mixture 
or ‘alloy’ of copper and tin), because it is far 
more difficult to extract from its ore. So we can 
imagine what a gift from the gods it must have 
seemed to primitive man that a mass of this 
marvellous metal should fall out of the sky. The 



would be far too expensive to extract. The real 
ore of aluminium is a mineral called ‘bauxite’, 
which consists of aluminium oxide, sand, and 
other impurities. One would not tidnk, to look 
at any of these chemical compounds, that they 
contained metals: mostly they are rather dull 
and earthy in appearance Rust does not look 
very like iron; but it is, of course, a chemical 
compound of iron. 

As we might expect, it is chie/ly the noble 
metals which may be found in nature actually 
in their pure metallic state (because it is from 
their power to resist chemical changes and slay 
bright that they get their name): in &ct, gold 
and platinum are almost invariably found as 
metals, and silver occasionally so. Of the base 
metals, copper docs sometimes occur as nu^ets 


American Museum of Natural History, in New 
York, has the remains of a meteorite which fell 
in Greenland and from which the Esklmoes had 
been cutting pieces for over a century to make 
into tools and weapons. 

The most plentiful metal in the earth’s crust 
is aluminium, which makes up more than 8 per 
cent, of the whole. Next come iron with over 
5 per cent, and magnesium with over 2 per cent. 
The other metals are comparative rarities— 
there is only one part of copper in 10,000, and 
one of lead in 50,000. What makes a metal 
ojmtnon or rare from the point of view of man- 
kind is not the quantity of it existing in the 
world, but the ease or difficulty of extracting it 
from its ore. Although it is so very plentiful in 
nature, aluminium remained unused until the 
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pra^nt rcntur)- br^cnus'; no chc.-'.p wny of 
cxiractnig it conld Ik: found. Th*:rc i'l cstim.'ttcd 
to be about five inilHon potindr.’ \vorth of gold 
in every r.ubic mile of scn-tvalcr — but to extract 
It Avouid cojt about five times that amount. On 
the other hand, tJic same volume of sea-water 
co»t,*iin? nearly .si.x million tons of magnesium 
(a metal /hr lighter even than aluminium), and 
in the Second \Vorld W.ar it was found profitable 
to extract the metal from this source, 'flic Dcad 
Sr..\ and v.arsom dry deposits of Salt (qq.v.) 
aifo hold cnontinus stores of magnesium, chiefly 
in the form of magnesium chloride. 

Ores arc found in various stales and positions 
in tlic c.arth. They may be in alluvial gravels 
and sands (sfr RocKwS, Section 3 6), as with tlic 
gold of Yukon and AhasLa; or they may be 
dblrihutcd throughout the substance of igneous 
knct'.5 (({.V. Section 2) — some Cornish tin is 
found li.kc this. 7 ‘hcy m.ay occur in regular beds 
or .strata lying between other sedimentary 
Roexs (q.v. Section 3), as do the beds of iron- 
stone in the midlands of England; or they may 
lie in great irregular-shaped in.asscs, like the 
haematite (iron ore) of nortli Lanc.ishire. 
Ein.ally they may be in the fonn of ‘s’cins’, fill- 
ing the faults or cracks between rocks of quite, 
diflerent types. A.s to how they got into these 
situations, little more 0.111 be .said than that at 
tiieimmcn.<c temperatures and pressures existing 
at ilie fcinnaiion of igneous and mctarnoiqihic 
rocks it seems probable that metals would be 
v.iporircd. In that state they might be dris'cn 
along through cracks or even through the very 
nib'Samcs of neighbouring rocks, to become 
otrs on cooling down. In other ca.«:cs, metals 
generally considered to be insoluble have un- 
tloabiedly been dissolved in hot water backed 
up by terrific prc.«urc, and in that state have 
been forced into veins or throughout rocks. 

Metals arc distributed over die globe rather 
iittgulatly. The map gives some idea of the 
main sources of the best-known metals — but as 
it shows sources which arc being c,xploitcd coni- 
ir.rrd.illy rather than ore deposits knosvn to 
rtbt, it is to that extent misleading. Many 
p.iMs efthr world have not yet been prospected 
ii's ir.eiah, aj\d in many others, where ricii ores 
ate known to exist, diflicuUy of access or trans- 
p:'U li.is m far prevented development. 71 ie 
rb.xrt gives the n.imc of the rninctal (or chemical 
s-T-nn-outid; contained in the ores most usu.il!y 
ssecketi for the various metab. Descriptions of 


Min'EORS 

the smelting and other processes by which these 
arc extracted and refined for c0mmcrci.1I and 
inditstri.ll purposes arc given in \'oI. VII; some 
account of (heir U-<es in engineering will be 
found in Vol. \ 7 n. 


.Mflnb crJ their Ores 


\ 


! C/irnieai C<- t-'Ur.d i.t 

Mad ! 

1 

; Ote 

Alufisinium : 

1 l’.iuxitc 

i Hydrated .ilumlniut.i 

j 


1 o.vidc 

Copper 1 

j O'pjw pyriiet 

1 Copper-iron suhihide 

Iron ' 

1 Harnwlitc 

1 Iron oxide 

Ijead 1 

i Galcn.i 

1 I.<.id sulphide 


if .Maencsitc 
;( Dolomilc 

1 

irNfairnesium r.irbon.ilc 

M.icncjium : 

j| M.Kttitsiuin calciutn 
jl carljonate 

Mercury 

Cinn.ib.ir 

1 Mercury sulphide 

Nickel 

I'cnilanditc 

j Nickel-iron sufpiiidc 

Silver 

Arecnlilc 

; Silver sulphide 

Tin 

i Chessiterite 

'l Tin oxide 

Zinc 

(Zinc blende 

'( Z.iiic sulphide 

i fViI.iiniite 

'(Zinc carbonale 

(Cold and pl.itinuin, brill!; found as pure nici.ib, .ire nut 
shown in this t.ible.) 


See also MiNriiAta. 

METEORS. I. We arc apt to Uiink of the 
tracts of space lying beyond the Earth’s atmo- 
sphere as empty, c.\ccpt for the large hc.ivcnly 
bodies sucli as stars and plancls. The truth is, 
however, that space contains a vast number of 
smaller Irodics, ranging in size from specks of 
dust to vety large masses, whose existence is 
revealed to us only if their paths happen to take 
them through our own atmosphere — ivhcn they 
arc called meteors. We can divide thc.se into 
three classes: ‘shooting-stars’, ‘meteorites’, and 
‘fireballs’. On almost any clear night, about 
ten of the first type can be seen every hour, and 
there arc times when the number rises to hun- 
dreds, It has been csurnalcd that about twenty- 
four million meteors reach the atmosphere each 
d.iy. Eortun.itcly for us, almost all of these arc 
exploded into dust or even vaporized before 
they c.in reach the ground as meteorites. It 
f-eems, tJicn, that our atmosphere serves :is a 
shield protecting us from a deadly rain of 
meteors, whicli it converts to harmless dust. 

In early times shooting-stars were regarded 
as omens, and the failing of stones from the sky 
as the result of divine action. 71 ic Kaabah, the 
sacred black stone of the Moslems at Mecca 
{see IsLAif, Vol. I), is. probably a meteorite, and 
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others arc known to have been specially vene- 
rated At Wabar, in Arabia, on the site of an 
ancient town reputed to have been destroyed by 
fire from heaven as a punishment for the king’s 
wickedness, there are t^vo meteorite craters, one 
too yards across, which show to this day what 
kind of disaster befell It was not until the end 
of the 1 8th century that men of saentific mmd 
began to study these matters seriously The sub- 
ject IS not an easy one, because shooting-stars 
give no warning of their appearance and can 
usually be watched for only a second or so 

There are certain kno^vn dates in any year 
when meteors are to be seen in unusual numbers 
Measurement of their tracks at any such time 
shows that they radiate from one particular 
point m the background of stars Furthermore, 
at fixed intervals of years a particularly brilliant 
display occun From these facts it has been 
ound that groups of meteors travel round the 
sun on fixed paths which (m the case of meteors 
seen by us) pass through the Earth’s own orbit 
This path was first calculated for a group known 
as the ’Leonids’ (because their ‘radiant* or point 
of radiation lies in the constellation Leo) which 
are seen each year on 13 and 14 November 
Unlike the orbits of the planets, which are almost 
circular, the paths followed by meteors are very 
long ellipses As we see them each year at the 
time when the Earth reaches that part of its 
orbit that crosses their track, it follows that the 
meteors must be scattered all the way round it, 
and since the Leonids are particularly plentiful 
once every thirty-three years, this must be the 
time taken by them to complete one circuit The 
radiants and orbits of many groups of meteors 
were caiboTated, and rf was dicn disccrvcrcd CftaC 
in a number of cases these agreed with the known 
orbits of certain comets Moreover, when one 
comet failed to reappear at the time calculated, 
its place was taken by a shower of meteors It is 
believed, then, that the head of a comet ordi 
nanly consists of a cluster of meteors, and ihnt 
in time, the gravitational pulls of the ’Sun and 
planets gradually spread these out round the 
orbit 

s. Meteorites Those meteors which reach 
the ground as meteontes are found to consist 
chiefly either of iron and mckel, of stony matter, 
orof a mixture of all these things They contain 
no element unkno^vn to us, and no trace of any 
living matter Sometimes imcroscopic diamond 
are found in them 


Shooting-stars enter our atmosphere at speeds 
varying from 65,000 to nearly 300,000 miles an 
hour When they get to within approximately 
100 miles of the ground, the air in front of them 
15 compressed so rapidly that they become white- 
hot on the outside Almost always they arc 
reduced to dust or gases while still more than 
20 miles up, but a small number reach the 
ground Of these the majonty arc so slowed up 
by the air that they hit with no greater force 
than a faUing stone, and so cooled that they can 
be touched Very large ones, however, still 
maintain a prodigious speed the heat generated 
by their impact often fuses sand into glass, and, 
in the case of one which fell in Siberia in 1908, 
the wnd caused by its passage, or by the explo 
sion when it struck, felled forests for almost 40 
miles round The Austrahan Aborigines evi- 
dently still preserve the tradition of a similar 
catastrophe by calling an even larger group of 
meleontecraters (one more than 200 yards across) 
‘Sun Walk Fire Devil Rock’ — and by refusing 
to go anywhere near them It has been esu 
mated that to make the gigantic Meteor Crater 
in Anzona, a metconte at least 500 feet in 
diameter, weighing more than 1,000,000 tons, 
must have crashed into the desert Borings have 
discovered a very hard object, which may be 
the meteorite itself, at a depth of 1,376 feet 
undergroxmd This crater is three quarters of 
a mile across and over 500 feet deep But the 
largest crater of the kind known is now filled by 
Lake Bosumt\vi, in the Gold Coast of West 
Africa This is no less than 6J miles across and 
1,150 feet deep Imagination cannot picture 
the destruction that must have accompanied its 
birth 

Luckily, meteontes fall only rarely in Great 
Britain perhaps a dozen are observed m a cen 
tury, and these are mostly quite small There is 
no record of anyone hawng been liurt, though 
in 1795 a 56 lb stone fell within 10 yards of a 
man ploughing m Yorkshire Almost alwa)^ the 
fall of a meteorite is accompanied by a loud 
noise, by one or more explosions, and by a trail 
of smoke 

3, Firedalls These are meteors which do 
not, as a rule, end as meteontes, but which are 
near enough or laige enough to be seen, by day 
or mght, as dazzling lights moving at immense 
speeds across the sky and leaving luminous trails 
behind them (as do some shooting stars also) 
Very often the noise of their passing is heard. 



and on oco-don? they cxplcxlc v.n1i a loud 
repor! in mid-air. 

St'?' O.'JKKI’S. 

MEXICO. 'Hin rcptdilir, lies Ixruvccn the 
l;niird States on the north and British Honduras 
and Ctiatcrnala on the south, sfretchint^ from 
the r.u,ii)c Occ.an to the Gulf of Mexico and the 
Garihhc.ni Sea, and .separated from the United 
Si.stes by the Rio Gnindc River. It belongs to 
svhat we c.all ‘Latin America’ — called ‘lastin’ 
bcc.'stifC it tv.is first cxjilorcd from latropc by 
the Spatiiards tinder Cotm:?. (q.v. Vol. V), and 
Sjj.inish is one of the European languages dc- 
riverl from Uatin. I'hc American.^ use the phrase 
•‘auth of the Rio Grande’ to mean Latin 
America a.^ a whole. Most of Mexico lies in 
Korih ,*\meric.a*, but the part c.asi of tiie narrow 
isthmus of Tehuantepec is in Central America, 
'ilir. coast-linc.s arc fairly regular and, conse- 
quently, there arc fesv naitiral harbours. Two 
prominent peninsulas lie one on tlic c.asl and 
the other on the west, 'riie Yucatan peninsula, 
the fT.ulIr- of Maya Civit.iZATtox (q.v. Vol. 1), 


17 MEXICO 

juts out northwards, e.ast of the isthmus of 
'rchuantcpcc, towards the jrcninsula of Elorida 
in the U.S.A., and separatiss the Gulf of Mexico 
from the Caribbean. On the norih-*«ve,st the 
long peninsula of Lsv.ver California lies like a 
splinter pointing southwards, separated from 
the mainland by the Gulf of California. Mexico 
is a large country — about eight times the .size 
of Grc.at Britain, svilli a population of some 
nineteen millions. 

Mexico falls into tlircc main regions — the 
cotistal plains, the mountains, and the high 
inland plateaux. 'Fhe co.ast.s arc bordered Iiy 
naiTow plains covered by forcsb:. In the south, 
where there is abundant rain, the forest is 
rich with mahogany and other hardss'ood trees. 
Hemp, rubber, .sugar-c.inc, bananas, .ajid chicle 
gum (used in the U.S.A. for making chewing- 
gum) arc grosvn in the forest clearings. Beyond 
the plains rise mountains, and on their slopes, 
where the climate is more temperate, oranges, 
coflce, cacao, and tobacco arc grown. The 
plant.itions arc set amid a wealth of beautiful 
scenery, gay with shrubs such as the crimson 
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bougainvillea, and with wild vine and orchids 
The mountain slopes lead to the third region of 
Mexico, the plateaux, some 6,000 feet above sea- 
level, which occupy most of the country Above 
them, mighty mountains, many of them active 
volcanoes, rise to summits over 15,000 feet high 
Colima, on the western coast, sends forth a 



banner of smohe that can be seen far out on 
the Pacific, and Orizaba on the cast coast u 
the highest, a beautiful, almost perfect, volcanic 
cone, covered with perpetual snow Popocatepetl 
reaches 1 7,500 feet Rainfall becomes less m the 
north of Mexico, and in the very north and in 
Lower California there are stretches of deserts 
covered mainly by many kinds of Cactus (q v 
Vol II) The plateaux of the centre and south 
have fertile cultivated areas, often irrigated, and 
broad stretches of grassland 
The characteristic plant of central Mexico is 
a kind of cactus called the maguey It has a 
cluster of thick fleshy leaves, bluish green in 
colour, which taper upwards into a needle- 
pomt, and it is often taller than a man It is 
sometimes called the century-plant because it 
IS supposed to blossom only about once m a 
hundred years These great plants stretch m 
seemingly endless rows in plantations across the 
plateau, and their curving leaves seem to echo 
the curly brims of the Mexican hats From the 
leaves of the maguey a sweet juice is extracted, 
which is made into pulque, the Mexican national 
dnnk Mexico City is surrounded by vast 
maguey plantations, and the pulque trains each 
mormng bnng vats of their favourite dnnk for 
sale to the town people Pulque is a most un- 
healthy alcohol, and the Mexican Government 


has been trying lately to encourage Mexicans 
to dnnk beer instead But as pulque was the 
dnnk of the Aztecs (q v Vol I) and, before 
the Aztecs, of prehistonc Mexico, and as it can 
be obtained by the poorest peasants, it seems 
unlikely that it will ever be actually banned 

Mexico IS very rich in metals of many different 
kinds It was known to the Spaniards for its 
wealth of silver, and it still produces about one 
third of the total silver output of the world It 
also produces gold, quicksilver, copper, iron, 
coal, and many other valuable minerals, as well 
as opals, emeralds, topazes, and turquoises In 
modem times petroleum has also been dis 
covered, and now Mexico ranks fourth among 
the oil producing nations next after the United 
States, USSR, and Venezuela 

Nevertheless, in spite of this mineral wealth 
Mexico is essentially an agricultural country 
More than three-quarters of its people arc 
employed in rural industries There are local 
nauve crafts, such as pottery, tile making, 
leather work, saddle and harness-making and 
the making of spurs and sombreros (broad 
brimmed felt hats) The majority of Mexicans 
live on the plateaux, and most of the towns of 
Mexico arc situated near the Tehuantepec 
isthmus The capital is Mexico City which lies 
in one of the most beautiful valleys in the world 
with two famous snow-covered volcanic peaks, 
Popocatepetl and Ixtaccihuatl, standing sentinel 
over It 

$« also Ceijtral America, Paricutin Volcano 

See also Vol 1 Mexican Ancient Civiuzatio'i, 
Mexicans 

MIGA, see Minerals, Section 2 

MICHIGAN, U.S.A., see United States of 
America 

MICRONESIA, see Pacific Islands, see also 
Vol 1 Micronesians 

MILAN (Milano) is Italy’s first industrial and 
commercial city and, like Rome, has a popula- 
tion of about one million It stands in the fertile 
Lombard plain of northern Italy just south of 
the Alps (s« Map, p 160) The Simplon and 
St Gotthard tunnels link it to the rest of 
Europe, making it the most important railway 
centre of Italy, and Genoa (q v ), to the south, 
provides a port for overseas traffic The chief 
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Jntlvi'lr)’ of Milan h hfa\y inachincty, includini; 
railway cquipmoni; bnt lii'lucr marliinc*: arc 
alv5 Jn.ulc, Ollirr indu’:liic'> arc the spinning 
and wr.wing of the raw sill: produced locally 
in the hugest silk-growing district of Europe. 
Povser for its factotirs is generated by hydro- 
electric plant in the .-Vlps. Milan has a lively 
arid progressive jrolilical and intellectual life, 
and influenti.al newspapers arc published ihcie. 
Strangely enough, ,'iUhough Mussolini founded 
his I'a'clsi party there in lOtp, Msl.an svas a 
eemre of rcsist.ancc to Fascism .and Genn.an 
domination. 

There s\as a city at Milan in Roman times, 
bvit hardly any trace of it jcnuuns. 'lire im- 
portance of the present city dates from the 
.Middle s\hen Milan ss’as the centre of one 
of the rich and posserful cllv st.ues of medieval 
Itah, .Milanes'- b.anhert and merchants v.ric 
f.unous throughout Diropc, and they Laid the 
foiind.uiojts for centuries of commercial ptos- 
prrits. During the Rj .% si^'SNcr (q,v. Vol. I) 
th" \‘i'Conti and Sforr.a funilicJ ruled the city 
in a p-'.rirxl of .artistic anrl t.uhur.il .splendour, 
dv.ring whidi many fine churches and pai.arcs 
vttjt- buiU, k ssevs .at tlijs time ih.ai the serv 
luvn* and rem.ar'f.ablc Gothic e.ithcdral and the 
huge ca’de b'otun. Lsnsspr-o t's 
'q s. Vo‘„ V" <p'“nt many years of his artbtic lift- 
d:*re, ar.d the rejn.un-<- of his p dnt'ng 


‘The I.ast Supper', can still be seen on ortc of 
the walls of the refectory of Santa Maria dclle 
Gra/sc Monastery*. 

Tn 1513 Milan wn.s conquered by the French, 
and later fell under Austrian rule, from sshich 
it was liberated in 1830 to become part of the 
United Kingdom of Italy. Since then the city 
has protsTJ a great deal, atid now h.as huge, well- 
designed suburbs. As an industrial city .and 
railw.ay centre Milan .suiTcred .sevcicly from air 
attacks in the Second ^Yorld \Yar. One of 
the famous buildings to be gutted by fire wa.s the 
Scala Opera House, the scene of some of the 
world's finest opciaiic pcrfoimanccs. 
r.lio Italy. 

MILKY WAY, set Univcrsc, 

MINERALS. I. Every kind of Roi.k (q.v.) is 
made up of one or more definite chemical com- 
pounds (see Cm sfiSTRY) knoxvn as minci.nls. 
'Fhcrc arc nuuty thousands of these, of every' 
possible shade of colour, and of very' clill'cicnt 
physical properties. Most minerals are ‘crystal- 
line', svhicli means that they are fanned of a 
number of particles, of regular shape, and 
gencr.ally with flat sides, called ciystnls [set Fig. 1 
.and Colour Plate, opp. p. 28O). A mineral which 
has great beauty, either in its natural form or 
sshen cut and polished, and which is hard 
enough not to dptcrioratc with use, may be 
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\-iJucd as a gcm»storic if it is su/fiacntlj rare (ste 
pRFCious Stoves) 

\Mii!c the jdcnuficalion of nian> mincnb is 
the sp<cnlizcd task of a mineralogist, there 
arc some uhich the amateur can recognize by 
testing hardness with Uie thumb nail and a 
penknife and b> testing colour by the ‘streak* 
made by scratcliing on porcelain According to 
what IS known as Mohr’s Scale of Hardness 
minerals can be grouped into 3 classes 
(a) Tliose that scratch glass these arc, in 
order of hardness, Dia-mond, corundum 
(j«SArpfiiRE), Topaz (qq \ ), and quartz 
(i) Those that can be scratched bj a pen 
knife — feldspar, fluor spar, calcilc 
(c) Those that can be scratched by the 
thumb nail — gjpsum and laic 
Tlie thumb nail and penknife test is particularly 
useful m distinguishing the three common 
colourless crystals — quartz, calcite, and gypsum 
2. The principal rock forming minerals are 
compounds of metallic elements svith silica, 
which is one of the principal constituents of the 
earth’s crust Pure silica is found as ‘quartz’, 
which IS one of the three essential minerals m 
granite, and also as Rock crystal (q v ), the 
purest form of quartz 

An important rock forming group are the 
‘feldspars’ — crystalline compounds of silicates of 
.aluminium with silicates of potash, soda, or 
lime Tlic crystals are not quite so hard as 
quartz and are usuall> grc>ish white, salmon* 
pink, or bluish grey I cldspar is another of the 
three essential constituents of granite, and feld- 
spar of some t>pe is, m lact, found m most 
Igneous rocks (1 e rocks formed from molten 
maftrnai'/ At&rtnofitAikparsshicftftasapcanV 
lustre like opal is known as ‘moonstone’, and is 
classed as a semi precious gem stone 
‘Mica’, the third essential constituent of 
granite, is the name of a group of silicate 
minerals which can easily be split into minute 
flakes having a certain claslicit) All of them 
have a similar chemical composition, silicates 
of aluminium combined walli potash or mag- 
nesium, but the> arc divided into two groups 
the white micas, which contain potash and no 
iron, and the black micas, containing mag- 
nesium and iron Crystals of mica are easily 
recognized in granites and in many sandstones, 
for the tin) flakes give the rock a sheen or 
sparkle Mica ciyatals are soft and can often 
be scratched by the thumb-nail Mica of 


commercial value, 1 e in sheets is /bund among 
ver) ancient metamorphosed rocks in Indm 
and China 

When crystals of black mica include minute 
particles of radioactive mincrab, the radiation 
causes the rocks to break up In ihm rock sections 
circles of decomposition can be seen These arc 
known as ‘haloes’ By measuring the extent of 
these haloes of decomposition it has been found 
possible to give an approximate age in millions 
of years to the rock, and this has been of some 
help in estimating the age of the earth In black, 
mica, the black crystal containing the radio, 
active material is usually the mineral Zmeov 
(q V ) — an exceedingly hard mineral, good crys. 
tab of which rank as valuable gem stones 

3. Mmcnb which contain a smaller pro. 
portion of silica than (hose described hut more 
iron, calcium, and magnesium arc because of 
their composition, both darker and heavier 
Three common minerals of this type arc horn 
blende’, ‘augitc*, and ‘ohvme Hon blende and 
augitc are both black when seen as crystals la 
a rock, but their sections seen under the micro, 
scope may be brown or green, tlte colours bcinjj 
rather p^tr in augite A mineral related ta 
hornblende is ‘nephrite’, more commonly known 
as Jade (q v ) ‘Jadcite’ is a mineral belonging 
to tlic augite family and, like jade is mtinly 
green Ohvme crystab may be bhek, yellow, 
or olive green, perfect green crystals being sold 
as gems, under the name of ‘peridot Ohvme 
breaks up readily, forming serpentine’, a 
mineral so named because it is frequi nily veined 
and stained with red and yellow iron oxides 
the streaks running m serpent like winding 
cracks fn some pfaces, as at the Lirartf m 
Cornwall, serpentine makes up the whole 
rock It IS a beautiful stone, particularly attract 
live when polished, and very suitable for 
carving 

In some parts of the world ‘chrysolite’ u 
/bund (without anyantigonitc) running in veins 
traversing the serpentine rock as a mass of fine 
silky crystab This is the source ol over go^o of 
the world’s commercial Asbestos (qv Vol VIl) 
Tlie veins are usually of various shades of green, 
but are sometimes amber and brown Tlie 
crystals arc easily separated into fine silky 
flexible fibres A far less important mineral, 
supplying similar asbestos fibres, is the fibrous 
vanety of ‘trcmolite’, ammeral of the fiomblencle 
family 
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fn 0 f''*'.' pst!*; r>r the w-orhl, no'Ahly in A*ht 
Minor, 5‘*r|)'"ti!art’“ rtK?; Iis.t b'^en :sherr«l into o 
njbjnrr ofinififrnb, one of v.hirh h of prcuHnr 
intf-rrit, •• is i'. %rn- lif;ht nnd tMi. nii*; 

i". th'" f.il’iO.tr of nt.iene'iiun ’.vluVlt v.c know a'. 
N!n n'r JiAf^t ffj.''-). f.imoais for it?, ns*' in ntnkinr; 
pip'-r. rjfi'j-Iy rrlrst'^d to ''•r|>cntinc is h.'ilc’, 
s-.ith its somVty "steatite* or "ronp-'tonc*. It is 
a very toft mirffra!. p.tJe green, ssintish, or 
cohanrle". Steatite is U5'‘d for making ibe dry 
bjbtie.uU ‘rrcndi rhalk', and is ilic basis of most 
rirtnelies. 

4. 'Ill'- elrmrnt flnnrinc is contained in a 
giutip of minerals less common titan those 
.dready tiesefibecl. rinorine is a highly actis-c 
gas, crtpablc of aitarkiiig and cotnhining with 
mii’t metals. It can dis'olve glass, and is thcrc- 
Ihrr irrc] for etehittg gjass-nvtre. J'hionijc dis- 
solves most silicates, of which gl.tss Is one. 
Minerals containing litis dement arc found 
mainly in vcitts svitich have filled up pre- 
csisting crachs in the ro^ks, and the g-ascs or 
li{|uids Containing the fiiioriiie were piesuinahly 
injected into the crack.s fiom a greater depth 
in liie ratth’s crust. 'Hic continonest of the 
miner.ds containing fluoiinc Is ‘fluor-spar*. It 
ortut* in beautiful large eubic crystals, often an 
itith .across, coloured by traces of various clc- 
«(cnls— !ojnctinie.s yellowish, sometimes green, 
sometimes while, attd sometimes, as in the 
f.tniiHts Derbyshire spar or ‘blue Jolin’ of 
Derbyshire, a dark rich blue. 

'rov}t«tAi.jNr (fj.v.) i% a complex silicate con- 
t.airiing only a little flttortnc and a considerable 
amount of the element boron. It occurs in 
»t.->t-like bundles of r.adi.ating needles in some 
r-'mv5 of metantor^thic rock, as in Devon and 
Ornwall. In other cases it occurs as wcll- 
de\ eloped green, blue, and red crystals, some 
of svhith ate marketed as gcm-stoitcs. Top.az 
ift.s'.J, sslilrh alto cont.shw fluorine, occurs in 
cavities iu gr.snitic rorM and sorttctirncs as loose 
or rolled pehblev Both topa? and tourmaline 
I'^xouie streuigly electrified when ntblrcd. 

5. ‘Ckskite* is jrnjsoriant as a rock-fomscr. It is 
fh-jnir.'dSy purr calcium carixmatc and make* 
up all btsit.noMA .amt chalk (q.v.). 'Die «h.arp- 

s.rri'Us, IfsaHn ns *dt>g-tooih spar’, is 
ut'.u'lis but m.iy be juained yellow, 

red, .'.J.d brsv.s;^ In impurity, or m.ay be white 
ipunm Cal-it'- may .abo l>c found in 
i >-m o; :u six-dtlcd cry^iab. In its purest 
crya’.ai state it is as *lcc!a:-.d Spar', and 
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is used in polariring I.tottT (q.v.). All c.aicite 
crystals, wiicn biokcn by tapping, fail into 
si.v-sidcd shapes— a foinialion that can be 
followed dowTt to microscopic size, A crystal 
which fell on the floor of a Iccturc-ioorn in 
Palis broke into hundreds of fntgmcnts all of 
the same shape. It was this accident which led 
a student named Ilaiiy to develop the science 
of crystallography. 

Galdunt carbonate may also form crystals of 
entirely dificrent shape, and is then knosvn as 
‘aragonite’. It is rather heavier and harder than 
calcitc. 

6. 'rijc last of the. common crystals Is ‘gyp- 
sum*, wliich is sometimes rather like calcitc, hut 
is c.xsily detected by its softness, for it can he 
reratrhed with the thumb-nail. It is the sulphate 
of calcium combined with water, and is some- 
times known as ‘selenite*. It is common both 
in wcatliercd clays and in some limestones. 
A fihrou-S variety offjypsum, having the appear- 
ance of 5.atin, is appropriately known as ‘satin- 
spar’; wfiile. a compact marbic-ltkc form is 
known as ‘.alab.xstcr’, and is frequently used for 
can’cd ornaments and statu.ary, \Micn gypsum 
is heated, it Icres water and forms ‘pl.astcr of 
P.isri.s’. 

^^NNESOTA, U.S.A., .•« Uxnxo Statts ot 
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MIRAGE. There are many stones of travellers 
who, tortured by thirst in the desert, have been 
oveqoyed to see in the distance a beautiful lake 
— only to find, as tlicy drew nearer, that tt 
vanished — a mirage Nearer home, most of us 
have seen in very hot weather an appearance 
of pools of water lying across a road which we 
know ell must be dry This, too, is a mirage 
The cause of these queer illusions is a process 
known as ‘refraction’ When rays of Lght pass 
from one medium to another of different density, 
as from air to water or to glass, they arc ‘re- 
fracted’ or bent Thus a straight stick appears 
bent if obhqucly half in and half out of water, 
or, as we all know, objects appear very distorted 
if s\e look at them through a glass of water 
Refraction also occurs if rays of hght pass through 
regions of different density m the same medium 
Now the air near the ground in a desert like 
the Sahara gets very hot, because the sand 
beneath it has reflected the heat from the sun 
\Shen air u heated it expands — that is, its 
density gets less Rays of light from the sky, 
then, arc bent as they enter this layer of hot 
thin air, and the traveller sees on the face of the 
desert (or sve on the surface of the road) a 
bnghtness ivhich looks bke a pool of water but 
IS really the brightness of the sky As the layer 
of hot air is rarely still, the image also shimmers 
m the heat, causing a movement which is easily 
mistaken for npples on the water 
But layers of air at different densities can 
play even stranger tricks th?ji this Sometimes, 
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especially in polar regions, it happens that the 
air immediatdy above the surface of the sea is 
very much colder (and so denser) than the air 
above In such circumstances sailors may sec 
the image of an object which is really well below 
the horizon and so out of normal sight Stranger 
still, the effect of the layer of warm air above 
may be to twist the rays of light before they 
reach the observer, in which case he will see an 


image of the slup or iceberg upside down m die 
sky — at the same time as or even before he can 
sec the object itself It is not uncommon for 
whalers to get their fint sight of a neighbounng 
ship in this ^vay This reversal of image also 
happens at times in the desert, and no doubt 
the seasoned traveller who sees palm trees 
standing on their heads m an oasis does not 
allow his hopes to nse too high 

On other occasions the air plays the part of 
a gigantic telescope, and magmfies distant 
objects, as well as bringing them up o%er tlie 
honzon In this way the coast of France has 
been seen m great detail from a town in England 
lying over 50 miles away 
Sec also Waite Monos, Section 3 

hOSSlSSIPPI RIVER. This great nver figures 
Ja^c tn Amencan history and legend, in the 
folk lore of the Indians who called it Tlic 
Father of the ^Vate^s* and fought a long and 
losing fight against the white invader on its 
banks, and m the songs and stones of the negro 
slaves of later tunes The first European to 
disco%er it was a Spaniard, Fernando de Soto, 
m the i6th century 0\er a hundred years later 
the famous French explorer, La Salle, followed 
Its coune from Jllmots to its mouth, and took 
possession of it for k ranee, naming the temtory 
Louisiana m honour of his king, Louis XIV 
Though he knetv the value of Ae land which 
he clzumcd, as did the Bntish colonists to the 
east, later Spaniards and Frenchmen did not 
and after being ceded to Spam by France, and 
then by Spain back to France, it finally became 
part of the Umted States of America by pur 
chase m 1803 From then until the outbreak of 
the Civil War m 1861 and the coming of rad 
roads, the Mississippi dominated the economic 
life of the South and the Middle W'est It was 
a period of colour and flamboyancy, of steam 
boats and showboats — floating theatres ivhich 
gave performances, mostly of melodramas at 
waterfront towns — a period which has been 
vividly portrayed by Mark T^vam in Tom 
Saa{}er, Huckleberry Finn, and Life on the Musis 
stppt Mark Twam spent his boyhood days at 
Hanmbal, Missouri, where there is a fine monu 

ment to him, overlookmg his beloved river After 

the Civil War the nver never regained its former 
importance as a highway There are still many 
steamboats, and even some showboats, but rad 
roads, vnth their greater speed, certainty, and 
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totnrninur, ii.'wc <!rstm%ccl any hope of a 
rcl«!t» lo ihr time \shrn trade and intercourse 
I'rjnrrn I’ i^t and AVrit, North and Soutii, 
tifpfndcd upon conuo! of tiic Mis’ihsippi. 'Hie 
jnc'''*nt ajtd future importance of the river lies 
mme in the development of its water for irriga- 
tion and for hv tlro-dt ctric 'chemes. 

'Inc Mhri'':ppi and its ttibuiarics drain (he 
tnest ernttai ha'^in of the U.S.A. between die 
Rmly Mtnnnaini and the Appalarhianv {see 
Map, p 3 in': i* said that a stick dropped into 
.m\ •"icatn or iiver in the U.S A. ca't of the 
fvo M'- at“i north of OMahoma is likely to be 
v%a'>h''d pi't Xev. Orl'^am! With its tributaries 
it fora <vw o*' the largest inland navigation 
'v*'?r:t V in tlir v.o'ld, with an evteni of over 
I, miles. 'nsere arc three jirincipaf 
hr ei T)’'’ mMdlr oii'- it the Missisrippi 
tf'-'f, thj'nv in l-illv cminny to the west oTI^atc 
'sifs'^Tsor a'n! f' oing ’’'■u'hward* to titc Gulf of 
'nic v,cJt<"nt branch is tlic Missouri, 
a vtrv turb I'ent and muddv river, jKipularly 
M T >^n as * p'q MuJdv'. vs5i!''h ri<c5 in the 
K ^ l\ 'f-s-'i fM bv rreat trihvtaries like the 
th- n-'tte, and she K.vnsa5, and 


flows south-east until it joins the Mississippi 
17 miles north of the city of St. Louis. Tlic 
eastern branch is the Ohio, which rises in 
the .Appalachians, flowing south-west tlirough 
the Pcnnsv’lvanian coal-field into the Mississippi 
at a place called Cairo, south of St. Ixmls. It 
too has many tributaries. 

Above C-airo die river-lands of the Mississippi 
arc vciy' varied. Below Cairo the whole appear- 
ance of the landscape changes. 'ITic valley gets 
wider and flatter until it looLs more like a vsasi 
plain than a vtvllcy, and the river vs inds in great 
deep curves, sometimes forming lakes called 
'ox-!>ov.’ lakes. As it approaches the sea and 
its delta, it becomes slower and muddier. New 
Orle ans, the Queen City of die Mississippi, is 
100 miles from the sea. It was once a lawless 
river town, a centre for showboats, gambletn, 
plantation owners, 'lave traders, and cotton 
traders, and Is sdil a romantic and impormnt 
city, with it' semi-tropical climate, its French 
names, its dhiincdvc ardiitccturc, its eminence 
as .a cotton port, and the air of gaiety whidi h.as 
not l-ft it, even tb.oueh the South is not a' 
priypcrous as i? v as b-.'brc the Civdl War. Tlie 
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leisured, cultured lives of the plantation mvncrs 
are largely memories of the past, and the life 
for poor whites and poor blacks is often very 
insecure, but the negro still sings his folk songs 
and his spirituals on the banks of ‘OP Man 
Riser’, sshich to him is still a s^itibol of fate 
Itself — kindly, malicious, and implacable 
The Mississippi can be very malicious All 
along Its course towns and cities depend on 
It for drinking water, use it in sanitation in 
factories, and as a place in iihich to fish, swim, 
shoot duck, and sail their boats and steamers 
Farmers rcl> upon it for irrigation, and the rich 
alluvial soil which it brings dowm adds to the 
fertility of their lands But this silt is so con 
siderable as to be largely uncontrollable Many 
millions of tons of it are carried each year into 
the sea, and it sometimes fills up irrigation and 
drainage ditches, kills groiung crops, deposits a 
sort of caky mud which is mjunous to plant life, 
and increases the danger of floods after hcai'y 
rams Besides, the action of tlie river causes 
erosion, or the i\ earing away of topsoil, m 
some parts, and so damages millions of acres 
of valuable soil There ivere particularly bad 
floods m 1910, 1927, and 1936, and even in a 
normal year it is no uncommon sight to see 
uprooted trees lumber, sections offcnees, pieces 
of railroad, bridges, bams and outhouses, horses, 
and cattle being washed down some part of the 
river And so its control has become a problem 
of supreme importance, for there is not enough 
water in the nver and its tnbutanes to-day to 
ser\c the needs of navigation in the lower parts, 
and yet allow upper river people all that they 
want for irrigation The taming of its waters is 
being tackled ivith energy and efficiency Great 
reservoirs, such as the Fort Peck Reservoir in 
Montana, have been built to store and distribute 
water, channels have been deepened, a fine 
cliam of locks and dams has been constructed 
between Minneapolis and the junction of the 
Mississippi and the ^lissoun, soil erosion has 
been checked, and the riser is being more and 
more used for the generation of electnc power 
It is becoming increasingly the servant rather 
than the master of man 
See also Untted States op America, 

MISSOURI, U.S A., Sit United States of 
America 

MIST, see Foo 


AnSTRAL. A cold north-westerly wind which 
IS very prevalent, especially in winter, on the 
French Mediterranean coast It is caused b) 
cold heavy air from the central plateau ofFrance 
flowing dow n to the area of loiv pressure over 
the warm Gulf of Lions If a snowFall raises the 
pressure over the plateau (by cooling and so 
compressing the air), or if a ‘low’ or cyclone 
{see Weather) moves across the Gulf — cither 
of which events increases the difference m 
pressure still more — the mistral is liable to blow 
with gale force It is at all times a dry wind and 
IS usually bitingly cold, even though it generally 
brings cloudless skies and bright sunshine It 
occurs all along the coast from the Spanish 
frontier to the Gulf of Genoa but it is most 
common and reaches its highest force, m the 
districts round Marseilles Here it blows on an 
average almost every other day 
See also Winds 

MOLDAVIA. The Moldavian Soviet Socialist 
Republic IS one of the lesser kno n republics of 
the USSR It IS in the south est {see Map, 
p 459), and m the period i9'>o-40 its western 
pan, Bessarabia was part of Rouinama 
Moldavia lies cast of the River Prut, a tnbu 
tary of the Danube, and its rolling plateau 
country is cut by the broad valley of the River 
Dniester From the north into the centre of die 
country, runs a belt of hills with deep valleys 
Cereals, tobacco and sugar beet are growTi on 
the plateau Orchards of plums apples pears 
and peaches, walnut groves and vineyards 
flourish in the valley’s Dairy ^aiming is im 
portmt, and pigs and poultry arc reared 
Industries include wine making the canning 
of fruit and meat, and flour milling Kishinev 
is the capital 
See also USSR 

MOLECULE, see Atom, Matter, CiicsnsTrY 

MOLUCCAS (Spice Islands) see East I^DIES 

MONACO, see France 

MONGOLIA. Tins vast, little known area in 
the heart of Asia lies south and east of the 
USSR, and north of China {see Map, P 87) 
It IS mostly a high, barren, inhospitable plateau 
surrounded by mountains, with a climate of 





A IN inr 4*oNontt\N u\ ‘irr.T 
fl r*, -/ r»V Tfcfhtciil Scadr 


rvtrrnif Iirni in '.tniinicr and isiton’^c cold in 
\\ inter. Snuthu.ud^. ilic plateau cAtends into 
Insser Mont^uli.a, .t pait of Cliina. Nominally, 
^^on^:<•l^a n an inflqi<rndctit republic, but it h 
non vrrr jjiiit )i undrr the inflmmcc of die 

r.S S.U.' 

'i he only prnu.inrnt settlements of anysi/c in 
Mongolia ate in the \ . alleys of the mountains to 
the !i utb. The^'' moiuu.uns arc wooelcd with 
tpnn e, pine, I.at< h, ,md birch, and arc the home 
tif ‘rblc, m'rtrii, and inannot, deer, beaver, 
bidden r.eii v.ild sbr*'p, and the stiow-leojjard. 
M.my of tlie v.dleys are sw.unpy and studded 
•asth 1 . 4 ' but wherever it b po'sibic the 
jusiurn! is either ruitjv.ued or u»cd for £(ra7ini^. 

Noiutj'.s.'srds, irex'S £;et mote and ntorr scanty, 
poi-.ur iliiittwr atni p'xjrer. unii! the 
y?en! tfc>*Ie>< n'atc.su of the Gobi ] 3 esert is 
rt-ohrjs. At lu.illy it is only in the c.rst that 
th* Gubi drops to low <astdy rsvas'e. Most of 
!t h h’Vh steppe, oovr.-etl in sprint; with tall 
rT.oi s'hi.h, t’innieh ihin. is penKi cr.trint; for 
e.' * r •• Is 

"ii'.e iPjiy he'.ftjnfn, wandetlntT 

v\- v.nt.'h 7-eio'UHi {*> arotlser vith their 
h'-r ii tf two-h.uu'pti cann~is. thejr hones and 
,o'>d b.-r.rnrir ihwir prxv.luct ?br other 
s; Tr.i'it b ir: rh" h.inds of Qnntr'c 

sxho Insr r-t.'blbVd tbssmsehes ta 


the few towns and in the vill.iL;e.s, 'I’hc chief 
town is Ureja, or Ulan Bator, in the north-c,Tii 
of the country. 

See aho Vol. I : Mostjotr, 

MONSOON. Wc as-sociatc this word with 
India, because there, perhaps more than any- 
Avherc else in the world, the monsoon l>as a very 
Rrcai cfTcct upon the lives of the people. 'Htc 
word comes from an Arabic woid meaning 
‘season’, and is appropriate because there arc 
two sc.asonal monsoons — the summer and the 
winter monsoon. The summer monsoon is a 
great inrush of moisture-laden air from the 
ocean to the land; while in lltc winter monsoon 
the winds blow fjom the land towards tbc sea 
(w dVtvDS, Figs. 4 and 5). These winds affect 
other countries besides India, for northern 
.Auctnalia, China, Burma, Malaya, and even 
the southern parts of U.S.A. have mon'oons. 

Let us look at India and se,c what happens. 
In India there are three marked .seasons: the 
hot dry season from March to June, the hot sset 
*e.a 50 !i from June to Newember, and the cool 
d.-y sertson from December to March. During 
llw hoi dry season the grc.at plains of nonliern 
India are hc.atcd like a fnntaoc under the in- 
ni!'*ucr of tire 'un, and a region ofknv pressure 
develop*-. By mid-June, pressure is low all Ujc 
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way to the Equator and beyond and the south- 
cast Trade Winds drawn across the Equator 
towards the low pressure centre, and bcuig 
deflected by the earth s rotation (to the right in 
the northern hemisphere), reach India as the 
south west monsoon Since they have come over 
the Indian Ocean, they are full of water vapour 
When they meet the hot dry air over India, 
cj clonic disturbances occur causing heavy run 
fall over the greater part of the country {see 
Weather) The onset of the south west mon 
soon takes place with great regularity, and can 
be timed almost to the hour every year It 
begins -with violent thunder storms m early June, 
the runs set in by July, and by November three 
quarters of India s rainfall for the year Ins 
fallen 

By then the land mass has cooled and pres 
sure IS high over the continent The wind system 
IS now reversed and the cool winds of tlic winter 
monsoon blow from the land towards the sea 
These winds are really the north east Trades 
resuming their natural course after the violent 
interruption and they bring no ram to India 
except to the Coromandel Coast and to Ceylon 
where the rainfall m late September is heavy 
owing to the water vapour picked up by the 
north east winds as they cross the Bay of 
Bengal 

In some ways the summer or south cast mon 
Soon winds can be regarded os a gigantic sea 
breeze extending over a whole season instead of 
a day India counts on a successful monsoon 
and Its many million people dependent as they 
are on rice for their food, suffer famine if there 
is any wadespread failure of the monsoon raws 
See al o Climvte Ra > 

MONTANA, USA, see United States or 
America 

MONTENEGRO, see Yugoslavia 

MONTEVIDEO As Magellan's ship in the 
early 16th century sailed to>vards the River 
Plate in South Amcnca the Portuguese look 
out man shouted out ‘Monte video’ (I sec a 
mountain) The mountain he saw ivas a solitary 
hill rising behind the flat coast land ofUruguay 
When later, Uruguay’s capital aty was built 
there it was called ‘Montevideo’ The old city 
was built on a peninsula jutting southwards into 
the broad estuary of the River Plate It has now 



extended inland and westward round the Bay of 
Montevideo, an almost circular bay protected 
by breakwaters and dredged to take ocean going 
steamen 

As with most South American to\vns, the 
streets of both the old and the new town run 
parallel to each other and are broken by wide 
squares Most of the buildings are low— few use 
higher than three storeys , but as they arc built of 
stone, the streets have a spacious, dignified ap 
pearance 

The mam square of Montevideo — the Plaza 
de la Constitiigdn — is in the centre of the 
peninsula On one side of it stands the Cathedral 
de la Matnz, with its ^vldc, pillared facade and 
two towers To the north of the Plaza de I4 
Constitu^dn there is another fine square, the 
Plaza Indepcndcn^a, from ^vhlch the broad 
tree lined mam street of the city, the A\erud'i 
18 de Julio leads to the new town 

Along the bay and the river bank are the 
pleasure resorts of the city At night the rcflcc 
tion of all the lights in the water and the beams 
of the lighthouse on the western edge of the Bay 
give the scene a fairy like appearance 

Montevideo is not as ^vealthy a city as Buenos 
Aires (qv), on the other side of the estuary 
Its inhabitants, of whom there arc more than 
i million have had to work hard for their 
prosperity Their fine university, however, has 
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tr-iiiKd TTinny pracluntc-v wno have cdmc to liold alxiut twcnly-nH itiinion miles nt least— and the 

nearest star is so infinitely far .way that its 


impe>Ttant jynitmns in she countries of South 
AiU'-rica. 

sitn L'rrr.t'AV, 

MONTREAI. statuis on an island in tlic St. 
Lv.%-nr.ja:r. River (q-v.), ne.tr where it is joined 
hy the Ou.isva. It J»ets its name from a small 
iiill, tallfd hy the French colotiists Mont Royal, 
at the, foot of v.hich they built a small town, 
Ville Marie. This little town {»rcw np into the 
jpeat city ofMontrr.al, the chief city of Canada, 
ahlioujth it is not its capital. Few Europe.ans 
realire its position as the third largest French* 
sp'viking town in the world, only Pari.s and 
ncecedintr it in sire. With over a million 
inhahiiants and .some 3,000 factories, it i.s a 
gsc.u inilusuial town and a great administrative 
rentfr. In it arc the hr.idqunrtcrs of both the 
flinadian I’.Tfific and tlic C.an<adian National 
Railro.uK; and one of its streets, St. James 
Street, h the financial huh of Canada. Montreal 
h.r« two universities, an Anglican Cntlicdral, and 
a Rrunan C.tiholic C.-itlicdral which is an cxnct 
rrplic.i of St. Peter's in Rome. Like most big 
r.siropcan cities it Ikls m.any fine buildings, 
•spnares, bridges (jneJuding the famous Victoria 
Jubilee bridge}, ami statues; and, like them too, 
it h.is a!»o its poor quarters of noisome s!um.s 
.and b.tek-nUcv's. 

11us very nuKlcrn and very populous city 
h.as been built u{> on tiir. wealth accumulated 
by the lnl)oui-s of prairie f.irntcrs, trappers from 
the f.sr noith, r.iilway workers, luinlrcrme.n from 
the wmasb of Jsew bruuswick, .and fishermen 
fiom the west ctxasi. Its activities as a port arc 
ctvtssider.ahly handicapped by the anmi.al freez- 
ing of the St, I.awrrnce, an for five month.s of the 
% e.u no ships can .arrive fiom Europe or from 
the CiiraT LsKrs (q.v.). but winter has one 
fotv.pens-atinn — Montreal is never more lovely 
th.sn \‘.hen its domen. steeples, st.atues, and trees 
are sovereti with snow, glistening atrd sparkling 
in the bright sunlight, .and giving the city a 
t-urv 4 ikr appearamc, 

5>"* i’t-» 

MOON. If it ever breornet p.w.sjble to travrl 
thrn teh spa,;- by mTct-plan.e, the Moon will be 
nv.ich the nrasru JJOpping.pltce, Veause it is 
orl) .aham a quarter of a miHion miles .aw.iy; 
sri.'-r'ttt a journey to the plmet Verat<. our nc.\t 
f.e.ateit n--l'hK-‘ur in the r;'*.wer.s, •.sould h'- 


distance is too great to be reckoned even in 
millions of miles and a dslTercnt .scale of mc,a.surc- 
raent is used. It is liclicvcd ih.at the liartlt and 
Moon were originally one rotating fiuid globe, 
round wlsicb, under the gravitation.al pull of 
the Sun, swept a daily tide of molten matter. 
Eventually the pull became too great, and a 
huge mass parted, to swing round the Earth ns 
a satellite. This is at least partly confirmed by 
the fact that the average density of the Moon 
agrees with the average density of the rocks of 
the Earth’.s crust. It Inus even hten suggested 
that the great deeps of the Pacific Ocean arc the 
gap left by the Moon’s dcp.nrturc. 

'File Moon’s ma.ss is less than onc-cigluicth 
that of the Earth, and the force of giavity on its 
surf.icc only one-sixth— so that if men ever .suc- 
ceed in landing there they will have no dilTiculty 
in m.iking enormous jumps, and if they fall over 
a sm.all cliff they will probably be unhurt at the 
bottom. But they will Imvc to be equipped svitb 
.artificial breathing .apparatus, because the Moon 
h.a.s no atmosphere — its gravitational pull is too 
small to prevent the .swift-moving molecules of 
a gas from escaping into space. 

The Moon h;ts alwa^-s tlic same face turned 
towards the Earth. Tin's is believed to be the 
result of the lidc-raising forces of the Earth, 
the effect of W’liich h.as bren to slow clown the 
rotation of the Moon, until nosv it only rotates 
once during one svholc revolution in its orbit, 
'Iliis h.as now distorted the Moon so that it is 
very' slightly egg-shaped. In fact, owning to 
jiccultariiics of the Moon’s motion, which show 
us, at times, a little of the other side, we see 
in all about three-fifths of its whole surface. 
-All parts of the Moon, however, arc lighted in 
turn by tlic Sun, and, as it moves round the 
Earth, sve sec at different times dificrent frac- 
tions of the liglued half. These arc called 
‘pliascs’ (Fig. i). .At nev.' moon t.he Moon is 
invisible, became it is then .almo-st in line ssath 
the Sun. A fins' days later it appears, soon after 
-Sunset, a.s a thiti crescent, horns pointing .asv.ay 
from the Sun, the whole circle being seen dimly 
ilhiminated by reflected light from the Earth 
('the old moon in the iirw moon’s arms’). 'Flicn, 
rising later every night, it changes through half 
moon (the shape at ‘first quarter') to gilibou^ 
t huncJi-backed'^, and to full moon, when it is 
directly oppeeste the Sun. After full, the Moon 
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Thu diagram explains the changing appearance of the Moon dur ng the lunar ton, >$ 24 000 fet t high Such 

monUu lie appearance of the Nfoon as v.e see it from tie Earth u shown on heichts can be measured b\ 

the outer black r og . , » . . , * 

the lengths of the shadows 

continues to set liter and later, and wanes cast No one knows for certain how the walled 
through half (now the last quarter*) to become phms and craters and bright ra>’s have bccii 
1 sickle, rising just before the Sun To go formed The enten are not very like those of 
through all its phases the Moon takes 2953 volcanoes on the Eirtli— but the force ofgraviti 
days»-2 2i days longer than it takes to go once is so much less on the Moon that we shouli] 
round the Earth The extra tune is needed bardlycxpectthcmlobe Some people suppose 
because the Earth itself is moving steadily round that igrcaisliowcrofprojcciilcs, perhaps meteor 
the Sun So the length of a day on the Moon is ites, struck and damaged the Moon, leaving 


of our day's, or just over a fortnight 


■3 which do indeed look something likclximb. 


ISo other object comes to life so vividly in craters, and which also resemble the few meteor 

a fe^s}} 03 this ihtd Jt a O.'.Vr.cf .dw.wV fha/ 

seen as a glolic, not as a disk and mountains the craters may have been formed by bubhlci 
arc revealed which suggest its size With the of gas rising from the interior of the Moon and 
best telescopes, objects as small as 200 yards bunting on the surface in ages past when lint 
square can be seen For an hour or two, sunrise w-as still only semi solid 

on the mountain tops may be followed, the Even through the highest powered tclescop*; 
peaks catching the light long before their sur- Uic appearance of the Moon remains hard and 
roundings, and showing as tiny, growing islands without trace of atmospheric blurring Minute 
of light in the dark area At full moon, round- changes have been rcportctl in its surface froni 
ness and niggcihicss arc no longer suggested by time to time, and these were once supposed ti> 
light and shadow Instead under the vertical be due to the melting of frosts, but this is now 
illumination, mysterious systems ofbnght lines, considered to be unlikely, for it lias been calcu 
called ‘raya, appear, radiating from certain lated that during the long lunar day with ntj 
craten Tliey arc from to to 20 miles wide and AmospncRZ (q v ) or cloud to mask the Sun « 
extend over mountains and plains alike, lor fierce heat, the temperature rises almost to th^ 
hundreds and even thousands of miles Moun- boiling point of water, and falls at night as far 
tains arc now indistinct except when they can below freezing point It is probably these great 
l>c seen m profile on the edge of the bright extremes of temperature fircxceedinganythin§ 
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■Jltr, »T1X 

V.’i r ti il r *< radiiUift^ frorti crrtain cr.urrs, hrcom*: dearly driWe. Tlie chirf of iheic craters 

(1 'i .! h‘'. jreri is! th' ssf l?!?- jiktntf, in ihr scrnthcm hesnt'.pJserc nf Use Moon, 'i Is- liriyhter parts of siic MtKin 

tstc t*.t p.j(u; !f;e tiaricf pstdi-r ate the I-vcl pJaini, it is thwc patdio vJuds Iw/fc like ;> face, 'thetnan in 

the J.ltejn'. .'IrA/rt/ Obrnc*!^ 


cxpcrictKctl on Earth, v.hlch ouss any changes 
ntftk'cai. ITc j.plcttdtd dcT-olation of t!ic scene 
h.,tf. in;|Mrci5 writer^ to give f.tstdrui ticecriptions 
lifv.'hut St he like to vis;: the Moon. Seen 

the Mwn, wsUsou* any ainiosphcric huer- 
(-.tence, the Earth, Sun, ai'.tl other Iseavcniy 
ix-'diVs v.iTuUi TS'..Ej;c enthralH.ng sights. Tl;e 
Eanii avouid jipp-.sr r.j n gtar.at and m.tgnincent 
ohjfct in t*;e ?’.y, txr.rro d co.etjnenps cirarjy 


visible tltrough breaks in the. clouds. It would 
show phases as the Moon dots to us; but it 
svould .appear practically fi.xcd in the sky — 
observers on tisc Moon’s oiiicr face would never 
see it, just as that face is jicvcr s!jov.ai to us. 

See a!i.s> AitaoKow, J.foar.R-‘i; Hetjair; TtiitS\ 
CstX.'.tJ.VR, 

MOONSTONE, sa .MuT.n.*.t.s, Section 2. 
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MOORLAND AND MARSH. In practically 
all countries there are areas ^vhere the soil is 
too thin or poor to support grassland, or where 
drainage is so bad that for all or part of the year 
theground iswaterlogged or flooded. Sometimes 
It is possible to enrich the soli or to drain the 
ground, and then these areas change from waste- 
land to farm-land. 

I. Moors are characteristic of upland areas 
of hard rock and high rainfall. The soil is 
shallow, and in pLices has been >vashcd away 
altogether from tiic rock. In consequence, in 
spite of heavy rainfall, the soil dries out quickly, 
and only plants able to thrive on little moisture 
or poor rocky soil Avill grow there. Heather, 
ferns, gorse, scrub of various kinds, and creeping 
berry' plants, such as bilberries and crowbcrrics, 
grow on most moors (sec Heaths and Moor- 
lands, Vol. II). On many moors hardy breeds 
of sheep arc pastured, while on others, especially 
in Scotland, deer roam and game-birds sudt as 
grouse are bred. In the British Isles there are 
still large areas of moorland, especially in the 
west and north. Nearly nvo-thirds of Scotland 
and one-third of Wales are moorland, and in 
England tlie largest moorland districts are the 
Yorkshire moors, the Peak District, and Dart- 
moor and Exmoor. 


In most moors, bogs form in hollows and at 
the foot of slopes in the wet rocky uplands, where 
drainage is too poor for the moisture coming 
down from the slopes to escape re.^dily. Bogs 
are ^so found in glaciated lowlands in areas of 
poor boulder-clays. They can often be recog- 
nized by the kind of plants that gro%v on them— 
green sphagnum moss, deer-grass, and white 
cotton-grass. The ground is spongy and water- 
logged. Sometimes below the surface-crust of 
mosses and grasses there is a deep swamp of very 
liquid mud, ^vhich soon s^vaIlo^v•s up any person 
or animal that sets foot on it. Such bogs may 
be called quagmires (quaking-bogs). Usually 
they arc crossed by ridges or pallis of firm 
ground, Avhlcb are often marked by posts to 
guide the traveller. The ^VILL•o’-■^IE-^V^sp 
(q.v.) has been accused many times of seeking 
to lure travellers from these paths. In many 
b<^ there arc stretches of compressed bro^'m• 
ish-black substance made of partly decayed 
leaves and roots of bog-plants. Feat-bogs cover 
altogether one-seventh of the area of Ireland 
— the Bog of Allen extends for 250,000 acres. 
The thickness of the peat averages 20 to 30 feet, 
but sometimes reaches a depth of 50 feet. In 
It^and and northern Scotland, as well as in 
other peat-bog areas — in Wales and Somerset, 
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for tii'U'infr - ilic jiMl h cut in MorlvS, st.icKcd 
tf> (ity, and in-d as fuel. 

The Fens of eastern Ln!;l.ind— tlic Lindish 
cmintcrjinrt of tlie coAvtAl rncas of Holland — arc 
e\amplcs of a dilferent kind of moorland, the 
low* sw.mijiy niwjr. 'Hicy were originally low* 
Ijing peaty interspersed with saky alUndal 
*oil. IVnpIr used to jno*vT about over llic watcr- 
htgt’.irt! rxnintr)* on stilts. In the early 17th cen- 
tury, dr.n'natte begun, under the guidance 
tTa Dutch cnyjnecr, and now most of the district 
li.ss ii-en rcf taiincd for agrictdturc. Ike ground 
has been grc.uly cjsrielicd anti improved, and is 
no w intensively ctdnv.atrd v.ith vegetables, fniit, 
lUitl fiowm. Sedgemoor, in Somcnet, anotlicr 
e\.nnpie ofiv,.anipy moor, h.is also been to some 
extent recb'in'.ed,' but the soil is less naturally 
ih'h, and tondclTaWc meas still flood almost 
every wititej. Lvery sill.tgc baa' its Iw.ats ready 
fc; lU" S’, lien th,e tor.utry is under water. 

HeathUnd is h-ur.d on more sandy roils. 
He.i’ls'r and r r' ate the ittos; common plants, 
.sr d in p.’rls birrb.r's and conifers flourish, 
in th- beath.s cf juirtlt'-rn Cerma-ny there are 
:;!ins p-wsty areas. 

a. M\rju Ann SwAsm. Tiiu i$ v.lserc 
drss-.'.ge b $J p’.x;.'* that for all or m&st of the 
yr.rr the ground h j’xlden -.’itk either fresh, or 


salt water. In some .swainjts, vast shcet-s of water 
arc broken only by rushes and reeds, and movc- 
mctit is entirely by flat-bottomed boats or 
canoes of shallow draught. \Vil!ows, reeds, 
rushes, and clumps of coarse grass arc the main 
vegetation of marsh-land. 

hlarsh and swamp arc found in the dclta,s of 
most of the big rivets of Utc world. Sometimes 
parts of them have been drained for -agriculture, 
iiut more often they arc wastes and the home of 
wild fowl. In iropiad and equatorial countries, 
swamps and marshes usually liavc a dense and 
luxuriant vegetation. Swamps flooelcd by s-alt 
w*atcr have quite difTcrent vegetation from tbo''c 
flooded by fresh water. In the salt-water swamps 
of tropical coasts, sudi .as the west coasts of cen- 
tta! Africa and parts of the East Indies, man- 
groves flourish. All the mangroves have 'stilt’ 
or 'brc.alhing' roots, which rise above the mud 
and enable the pl.ant to breathe. Tkeir leaves 
arc generally a shining dark green, and the 
plants sometimes grow as high iis 60 feet. 
Anotiicr comrao.n tree of tropical salt-water 
swximp b the nipa palm. Huge fronds, some 
‘20 feet high, rise like giant aspidistras from a 
item that creepi along in the mud. In tropical 
fresh-water r.va.mp, as, for instance, in the 
valleys of the Con'oq and the Aijatok (qq.v,), 
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scim liquid peat often forms under the thick 
groivth of such plants as thorny palms, rushes 
with sharp edges, sago palms, and wild sugar- 
cane There may be little more than a few 
inches’ depth near the swamp edge, but as 
much as 50 feet m the centre Sago palms 
flourish in very wet conditions In Borneo and 
New Guinea the natives cut the palm into short 
lengths and float or drag them along paths, often 
completely submerged in water, to their villages 

In Europe, much marshland has been turned 
into good agricultural land by drainage and 
fertilization — as, for example, the Pontine 
Marshes near Rome, the marshes of the Po 
valley in north Italy, and the marshes of the 
north German plain 

The skotlT of southern Tunisia and Algeria are 
large, shallow, salt lakes which dry out into 
sandy marshland in the dry season 

MORAINES, see Glaciation 

MORAVIA, see Czechoslovakia 

MOROCCO. The land of the Moors {qv 
Vol I) IS in the north west corner of Africa 
It has coasts on the Mediterranean and on the 
Atlantic, and stretches southwards to the edge 
of the Sahara Desert (q v ) It is about two 
and a half times the size of Great Britain Much 
the greater part of Morocco is a French pro 
tectorate, but the northern tip and a stretch of 
land about 40 to 50 miles wide along the north 
coast, wth the exception of the small Inter- 
national Zone of Tangier (q v ), belong to 
Spain In the minds of the native Arab peoples 
of North Africa, however, Morocco is one 
country, despite its administrative divisions (see 
Map, p 5) 

Spanish Morocco has a narrow coastal low- 
land, sometimes bordered by sand dunes planted 
with scrub and bushes, occasionally wooded by 
cork oak or wild pear trees, and sometimes 
marshy In places, high cliffs fall to the Mediter- 
ranean m almost inaccessible coves and bead- 
lands Inland run the Rif Mountains, nsmg 
occasionally as high as 7,000 feet In the west 
they are forested with cedar and juniper, with 
stretches of thorny scrub, in the cast they 
are much more and and barren The people 
live in the valleys, m white walled villages 
surrounded by orchards, and grow cereals, 
vegetables, and tobacco On market-days they 


bring in their mixed country produce piled on 
donkeys, to sell at the nearest town In the 
north they keep cattle, farther south they breed 
sheep, horses, and camels The country side 
of Spanish Morocco, especially in springtime, is 
rich with flowers — tall blue and yellow Spanish 
ins narcissus, mimosa, and purple bougainvillea 
The capital city, Tetuan, has some Go, 000 
inhabitants To the west of the high walled 
Moorish town the Spaniards ha\c built a 
modem city, including a university Much more 
beautiful than Tetuan is the lovely old walled 
Moonsh tovvn of Xauen (Shawm) with its 
white walled houses, narrow tw isting streets 
picturesque arched doorways and minareted 
mosques, its grand Kasba (or foi tress palace), 
and US background of mountains Xauen lies 
some 30 miles farther south and it lively market 
IS the centre for all the nearby Me sh villages 
The outstanding phy-sical feature of French 
Morocco IS the Atlas Mountains a complex sys- 
tem of mountain ranges, plateaux i id valleys, 
stretching from the Atlantic cc st through 
Morocco and Algeria, into Tunisia The mam 
range, the High or Grand Atlas ni eastwards 
from the south west of Morocco and continues 
through Algeria as the Saharan Atlas Its 
highest peaks nse to over 13,000 feet, and in 
winter are snow covered on their northern slopes 
as low down as 7,000 feet The northern slopes 
are m many places well wooded with red jumper 
and evergreen oaks, but the southern slopes 
arc, for the most part, dry and bare From the 
centre of the High Atlas, the Middle Atlas strike 
north eastwards Among their mountains are 
many high plateaux cut by deep gorges Snow 
frequently covers the land over 3 500 feet high 
from December to March On the lower slopes 
grow junipers and evergreen oaks, and, higher 
up, cedar forests The Anti Atlas strike south- 
westwards from the ccqtre of the High Atlas to 
the Atlantic coast They nse in steep, rugged 
slopes to between 5 000 and 8,000 feet, with 
here and there higher ridges Wherever rivers 
provide sufHcient moisture, villages have sprung 
up, land IS cultivated, and cattle, sheep and 
camels are grazed Some of the rivers vary 
greatly from season to season in the volume of 
water they bring down, often breaking out in 
flood when melted snow or ram water comes 
down from the mountains The greatest ex- 
panses of lowland are to the east, between the 
Rif and Middle Atlas mountains In the east, 
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Titi ATIA<! ifor'rrAt’f'. youocco. flo^cl Cnz'st’ icd .SV.-iV.’? 


ilir Tw-MrS.nrA plain, called after the two biq; 
citje*. in it, hat ticU olivc-g^.trtion'; and vineyards. 
In tlti" west, sheep and rattle .arc gra'/cd. 

"nie r.ipital otTrenrh Mon>cro is Rabat. Its 
pnpnl ittriti is abom Vc? in the north, 

M.'ur.d.c-h in (he south, and C.'asablanca in the 
wr*t are b<>:!;er. !>/ is a Moorislt tosvn. datirtg 
funn at least as c.»rl> as s.o. fioo. It ssasa centre 
(if .Monrith cnhnre: its university, for instattcc, 
fninded in the «)th centtirs*. was a Moorisli 
fnvnuiation, and the citv powesscs jhe hirgcat 
ttt'-i/pw i)i MoriKcn. 'Ib-d.ty its I.irgc native 
Isolation of some 2fM),of({i nrahcj; it an im- 
port.isu polit!c.d and rominrrcsal centre of the 
.Mnuvrari {FOpk. It iia* many local iiidu'trics, 
s«,h as leather-ssork, jsottcry-jnahing. and car- 
p'-t-weavins:; .and it« rich .and crowded b-iraars 
:>te filkd ssith p^tfumrs, spices, .’iU.s, cottons, 
dlcty. copper- .md br.is<.work, carpetsand 
kathsr Rcv.'vit, datc^. and sss eetmeats. Tez is a 
of iwu ar.dcTit Tf’AOi* Rotrers 
I’lp*,. V«>L IV' — an eajt-sscjt rotite from Akrria 
to the .VHndc, .and a north-s-mtth route ftom 
'i.v.a'-'-r to sh'- S.’-hae.r IW-det its Mco-tin 
|f" palsi.'ra,'. Yez h.'A large communities of 
rurop-ara .'.rd 

Marr.d.cs!j. with a pepu!.it:Qr5 of about 


240,000, including considerable nnmbci-s ofjews 
and some 7,000 Knropcans, is the largest native 
city ofMoiocco. Tlic new European town lies 
to the west of the old walled town, and round 
both arc vitieyards and proves of date-palms, 
olives, and omnges. Marrakesh al.so has busy 
b.azaars in which arc displayed the native crafus- 
men’s work in leather, jewellers’, metal, and 
potters'. Jl'.c city h.xs many mosques, the most 
iiiicrc-stinp being the iiHh-ccntuty Koutoubia, 
an omstandint; cacamplc ofMooiusii Art (q.v, 
Vol. XU). 

Carablanc-a has a large number of lairoprrans 
among its total population of 570.Q00. Its sTiy' 
important port is sscll equipped, and ftandles 
large quantities of import and esport Iraffjc, 

St .sho AixrEis; Tw.ms. 

S'-!- ttlio Vo!. I: Asesr':: Moqpj; 

MOSCOW. It has been said that Moscov.' is 
more than .a capital — it is RiL-dnn history iuclf. 

Moscoss- is first heard of in 1147 — svhen 
Xos'COROD and Jvii s' (qq.v.) had already been 
import.ant city-states for some hundreds of years. 
At tlmt time it was a tspieal RiE*s|.*m siliage, 
baili on the high right b.mk of the M<ycosv 
River, sshcrc this svai joined b*/ a tributary 
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Stream. It became the centre of the increasingly 
powerful Russian Princes, one of whom suc- 
ceeded in 1380 in defeating the Tartar over- 
lords of Russia (q.v. Vol. I). And so Moscow 
grew in importance. It stood on trade-routes 
across Russia and became an economic as well 
as a military centre. It did not, however, 
become the capital of Russia until 1917. 

The Kremlin, the heart of Moscow, stands on 
the hill-site of the old village. Its 15th-century 
walls are pinkish in, colour, 65 feet high and 
about I J miles long. Within these mighty walk 
arc palaces and churches, most of them rebuilt 
\n and centuries and added to 

dccoratively in the 17th century — though the 
Kremlin Palace was built in the mid-igth 
century on the site of older palaces of the Tsars. 
Outside the walls a second town of merchants 
and traders gIC^v up round the trading-place 
which is now the Red Square. This, too — the 
Kitaigorod, as it is called — was eventually 
walled. Beyond the Kitaigorod, again, there 
grew up the Byeligorod, the fashionable area 
of the city, with magnificent roads and boule- 
vards, squares, theatres, hotels, shops, colleges, 
and schools. 

Amid all this beauty, however, there was great 
squalor and abject poverty. For apart from the 
splendid boulevartk, the greater number of 
the streets were narrow, twisting lanes, badly 


cobbled and often unlit, with tall tenements 
housing thousands of factory \vorkers in in- 
describably filthy and cramped conditions. 
Since 1920 much has been done to remedy this: 
fine blocks of modem workmen’s flats have befn 
built, an underground railway has been con- 
stmeted, tram and bus services have been in- 
creased, sewage has been extended, electric 
lighting in the streets has been initiated, schools, 
shops, restaurants, theatres have been set up 
As a result, although much yet remains to be 
done, Moscow is to-day a beautiful wclI-pIannCd 
city, and a cultural, economic, and industrial 
centre. 

See ah0 R S F.S R ; U.S S.R, 

MOTION. The behaviour of moving objects 
(and of those at rest) was first fully accounted for 
by Newton (q v. Vol. V), whose famous La'^’s 
of Motion were published m 1687 But the fifst 
man to study the subject in a scientific way 
was Gauleo (q.v. Vol V), earlier m the saine 
century. He realized that if a body moves or 
changes its speed or direction, it does so because 
some force has acted on it; and that if it » 
motionless, this must be because the forces 
aflccting it balance each other exactly. Newton 
reduced the subject to an exact science which 
made it possible for the first time to replace 
guesswork by accurate calculations 

Newton’s First Law, in his own words, states? 
‘Every body continues in a state of rest or of 
uniform motion in a straight line, except in so 
far as U is compelled by some force or forces 
to change that state.’ 'There are two separate 
statements in thk: that a body will not move 
unless something moves it, and riiat a 
body will keep on moving at the same speed and 
in the same direction for ever, unless something 
interferes ivith it. 

The first part is clear enough; but the second, 
obvious though it may seem to many people, 
to-day, was a very brilliant and daring state- 
ment at the time when Newton made it. No one 
had (or has) ever seen anything go in a straight 
line for ever. In the sky, the moon and-plancts 
were known to move in curves; on the earth, 
if a ball was thrown forwards through the Uir, 
its path curved downwards until it reached the 
ground. "Vie know now that the curve is caused 
by a combination of the forces of GravttatJON 
(q.v.) and air resistance; but in those days th“C 
forces were not understood. 



305 


MOUNTAIN 


To sfr. ttn‘h of jhc ^’•concf half t'f fli!'; I.w. 
jfsts hs'.i* o:ily il^lnk v.hat happrns if you 
jsmip oft a inovin" vrlitrl'i, Unicr-s vou start to 
nin a*' your foot touflir*; the ground, you u-ili 
protialjly f.-s!! on your fare. Thh u because your 
iHxiy '.vj'l f nntinue to n'.ovc with the rpCcd a.ml 
in il!" difcriion of the vehicle, whereas your feet 
will 5>e JtopprtJ by friction against the ground. 
Your Wdy ran only cease to move if sonic force 
nets on it to slow jt up—svirh as tlic effort ofyour 
muiclej. The cirrus rider who stands on the 
bn.rJ; of a enntcring liorse and jumps thiough a 
l>a[>''r htfop has to obey Newton’s First l^asv of 
Ivlotion. He must jutiip stmigiit upwards— 
never fonsards — bccau'c his IkkIv already has 
the fojwnrd motion of tlic horse, and so his feet 
will bud on the same part of the liorsc’s hack 
u hfch he left. 

llir Fini I>aw of Motion explains what is 
rather inacrairatcly called ‘ccnlrifucal force’, 
the tendency of a body to fly outwards when 
foirrd to rotate in a circle round a central 
5 >t>int. From this law it is clear that what the 
IwJy is actually tending to do is not to fly 
directly oulwartls from the centre, but merely 
to contimie in a .straight line. If you swing a 
stone on a string in a circle round your head, and 
the strincr breaks, die stone will fly off at a 
tangent to the dixlc—lhat is to say it svil! con- 
tinue in a straight line when tlic force which 
Iwld St to it.s circular path is removed. 

Neivton’s Second baw .says: 'Change of 
mumcnumi is proportional to the applied force 
and takes place in die .same straight line in 
width the force acts.' Stated simply, dus means 
dial if.n force alters die .«pccfl of any object, or 
st.ins if tnovjng, the effcci is in ejsact proportion 
to that force causing jt. The word 'momentum' 
mr.ms 'the .amount of motion in a bmiy*. This 
is not simply the s,j>erd, hut the .speed multiplied 
by the M-v." (q.v.j. 

We can ‘re the point of this haw very clc.arly 
if we think of svh.ai it feels like to stop a 
tian! diive in the cricket-field a.s comp.arcd v,idi 
catching .a trnnls-baU moving at the .s.ame .spred. 
‘nte ciicket.b.aU is ir.dincn to hurt the bands, 
ssh.rrr.as the trnnt*-haU Is not. One reason for 
this is that the cricket-ball is about three times 
heas'irr th.an the {enn;s-baH, ro tlut its momen- 
tum h three time* as great, and jo three times 
.\s much .b.me fias to he exerted by our h.tnds to 
r.op it. Similarly, if we were batting, we ihould 
have to hit diree times as liard .at the cricLet- 


i^.all as .It the trnins-b.'sll to drive cacli at the 
same speed. By using this Second Law, a.«tro- 
nomcn:, engineers, and othcis arc able to c.dai- 
l.aie at what speed and in what direction a body 
will move, if they knosv it.s masr. and the .strength 
and direction of all the forces acting upon it. 

Nesvton’s 'Jliird Lasv says: ‘To every action 
tiicrc is an equal and opposite reaction.’ Tliis 
means that when there is one force there is 
alss'ayr, a second force (or combination of forces) 
to balance it. If you fire a rifle, the recoil against 
your shoulder is equal to the force used in giving 
the bullet its forward speed. ^Vhcn you kick a 
football, the football kicks back at you just as 
hard— in fact, if you arc running, the force 
orerted on your foot by the b.i]I may be enough 
to bring you to a stop, lliis Law is particularly 
intcresling to-day hcaitisc we can see a striking 
proof of it.s truth in aircraft powered by JcT 
I’ROi'ui..siaN’ (q.v. Vol. VIII). These arc driven 
entirely by the reaction caused by squirting out 
large quantities of g.-t5 at high speed behind 
them — the gas is forced backward, and the air- 
emft, consequently, recoils fonvard. 

In the present century' scientisu have opened 
up new fields of knowledge in wJiich the Laws 
of Motion no longer apply exactly: the motions 
of the tiny particles in the atom do not obey 
them, nor do those of tiic heavenly bodies — 
though the inaccuracy is almost too .small to 
he mca.surcd {see Atom and Reumivity). 
Nevertheless, it is still safe to say that tlic 
general usefulness of Ncss'ton’s T..aws is as great 
as ever. 

MOUNTAIN BUILDING. It is astonishing 
that fo.«tl remains of animals which must have 
lived in the sea arc often found high up in a 
mountain range. Only in the Last fifty years 
have geologists fully svorked out the e.xplanation 
— a very' much simplified version of which 
follows. 

We believe that the surface ‘crust’ of the Earth 
flo.ats on a hot scmi-pIasUc layer of basalt, called 
the 'sub-crust*, that the interior of the Earth is 
probably very' hot, and that, in addition, the 
crustal roclas themselves arc continually accumu- 
lating heat as a result of the radioactis'c imncrals 
whidi they contain («f Earth). In consequence, 
there is a rhythm of sub-crustal movement, and 
in the coune of geological history dicrc have 
been at least nine pe.-iods during which great 
cimnges have taken place on tlic Earth’s surface. 
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and huge mountain chains have been fonned 
{sie Earth, History of. Chart) 

There is, jn fact, a cjclc of changes which 
repeats itself at intcnals of some scores of 
millions of years As it is a c>cle, uc can begin 
to consider it at any stage ne choose Let 


Sediment 



FlO I SEDIMENTS OEPOSITZO LV SEA 


start from the stage when a great mountain- 
chain has been formed We know {see De'^uda- 
tion) that above the Earth’s surface the forces 
of nature are continually at work, sphtling the 
rocks, tumbling them into valleys, pounding 
them in mers and, having finally broken them 
into stones and small particles, dehvenng the 
final material as gravel, sand, and mud into the 
shallow seas around the continents {see Fig i) 
As the sediments accumulate over periods of 
millions of years, their weight, being greater than 
that of viater, presses upon the layer of semi* 
plastic basalt beneath, which, therefore, seeks 
to move elsewhere By the same amount as (he 
pressure upon the bed of the shallow sea is 
increased, the pressure of the land block upon 
the basalt beneath it is decreased by the loss of 
Its matenal So there is a tendency for (he basalt 
beneath the sediments to be squeezed under 
the continental margin, causing it to rise TIic 
weight of the sediments alone is, however, 
insufficient to account for the great extent 
(sometimes to 40,000 feet) that the sea bed is de 
pressed, and other factors must also be at work 
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to explain the great subsidence of the sea-bed 
which IS known to have taken place many times 
in the Earth’s history No other explanation can 
account for shallow water deposits several miles 
thick It may be that the accumulating sedi- 
ments prevent the escape of heat from (he layer 
below and so make the basalt sub crust more 
fluid, it may be that convection currents {see 


Heat) in the Earth’s interior play a part, or 
perhaps the subsidence is merely the persistence 
of the rhythmic pulse that formed the shallow 
sea and made the mountain-chain Whatever 
the cause, the effect can be depicted as in Fig 2 
It IS clear from Fig 3 that the bottom layers 
of sediment shown here are subjected to new 
forces Fintly, the beds are bemg compressed 
into smaller space as they are squeezed into 
narrower parts of the trough between two land- 
blocks Secondly, they are now much nearer to 
the hot semi plastic basalt Thirdly, they are 
subjected to very great pressure from above. 
Fourthly , they will have accumulated from their 
radioactive imnerals a certain amount of heat, 
which has been unable to escape through the 
great thickness of sediment above them It is 
under conditions such as these that sediments 
become changed or metamorphosed — sand 
stones become turned into quartzites clan's mto 
schists, and granitic rocks of the sea floor mto 

gTw ^ 



FlO 3 SEDIMENTS UETAVIORPHOSEO AND FOLDED 

gneisses {see Kocrs, Section 4) Indeed, if the 
structures which we find m the mountain chain# 
represent, as they probably do in part, the result# 
of sediments being depressed into such a trough, 
then (he^ certainly undei^o drastic treatment 
It IS no wonder that m some beds all traces of 
fossils become obliterated, and that it is ofleP 
impossible to judge even the nature of the sedi' 
ments from which the rock was formed 

A tunc comes, however, when this sinking 
process is reversed As every penod of tnountairt 
formation seems to have been associated with 
great volcamc activity near the region where th<: 
mountains appeared, and as vast areas of thou' 
sands of square miles are known where lava ha# 
poured out in time past to a depth of hundred# 
offcet, it seems reasonable to suppose that what 
sets the sinking process into reverse is a great 
outflow of the sub crust near the edges of the 
continental mass, where, indeed, the crustal 
layers had already worn tlun, making the escape 
ofmolten basalt easy (Fig 4) Theweightofbas^C 
pounng out now makes the margins of the land- 
mass heavier — thus the whole process is reversed 
the sediments are slowly forced upwards again 
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bfrs*-'>‘0!i til'* rdi'c; of t^vo slowly siiibins: Innd- 

{Ti*,:. 3'}. 

‘nrr- csjjl'iti.ation may be qtiitc wrong~at 
best it Piii't ifft an nyrr-^implifird statement of 
v.ha! bapprsi',; i^ut r.t least it ofTcrs a connected 
st'iry which cnatilrs ns <0 lisik togetfjcr definite 
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S.Mprt in the des'clnpinrnt of mountaiiis. I'ics. -i 
and 5 s!\ow how, by this theorsy where sea 
fonnerly *tood, the folded sediments arc rai'^Cf! 
to lonn land anti inonntains, svltilst the mnrqins 
of the foniser laiitl sink beneath shallow sea. 
'nuh e\;plaiiu why marine Fo^n s {fpv.) arcjomc* 
times fonndinnir.tamorphosed beds ofinoiintains. 

As fitr the rnonm.iiit-rh.aitts themselves, they 
often fh')W stnictnrcs so complicated that it h.as 
t.ikrst geologists gcnrraiioJts to unravel them; 
lint tir co-operative eUbrl-s of geologists all over 
the v'.oiJd are shiwly tolving their puzrics {ste 
Rev a; hnnstAnos), 

nse .At t‘s and the. IIisiaIvSYas ((|q.v.) were 
parts of the jrreat .area of nioiintnijts formed in 
tlic mo-,; terent of the great mniint.aitt-buiiding 
!'rert‘v<i«. in the earth's liistoiy—indeed, the up- 
lifting of tin- Himalayas has not yet been rom- 
pletfti. .\tc.'rs!tng to one oipert, 'die Central 
< A»itu'. Mntimains arc even now rising by leaps 
and s-mtsds; a.od f.irthrr iont'n the older Hima- 
laya!) ju.u'es are .'.till bring forced over the 
voungrr ranges whach fep;!r.'.ts- tlicm from the 
plaSsa ofindia'. 

y— 'iC.-.'-s list in, HiiTOSEv or: 

{irsfAij -v; 11/ a At r.srTngVAVr.s; Voliumj?!. 


MOZAMBIQUE, Sfc Essr AnncA. 

MUNICH {Musmstr?,-}. The capital ofBavaiia. 
in thc.'outh of Germany, is a city of almost one 
million inrmbitanis. It is situ-ated on tlic River 
ls.ar, at the approaches to the Bav.rrian lakes 
and Alp.s. Munich has a histoiy whiclr goes 
hack over Boo yc.airs. For many generations it 
Iia.s been tltc centre of art and science in 
Germany. It has several famous mu.scums—thc 
Deutsche Mu-scum is Germany’s largest science 
tnti<cuni, and the old .and new Pitiakothcks, 
picture galleries, and the Glypiothck, a gallery 
of sculpture, all have outstanding collectiotts. 
It h.as .also thratrrrs and .an opera of a high stan- 
dard. Its old aitistic and scientific traditions 
have attracted visitors and students from all 
parts of the world to its .art .schools and univeisity. 

'Fhe 15th-century Gothic Fraucnkirche 
(Church of Our Lady), with its two tall towers 
c;ipj>ed by hclmct-shaji'ed domes, the old i.}lh- 
rcntiny Raihau.s (town hall), and, opposite to 
it, llic magnificent and richly decorated modern 
Rathaus witii its high lower, and the Renais- 
s.ancc .and Baroque palaces, .all gave to the town 
an air of charm and dignity. 'I'iic modern ]jnrt 
of the (own is v.-c!I laid out with spaciou,s, svcll- 
proporlioned squares, wide .avenues, and fine 
public buildings. 

The main growth of the city lias been since 
1825, and particularly in recent years. Un- 
fortunately, Munich suffered .severely from 
hc.aw bombing during the Second World War, 
when its industries of light engineering, book 
prfxluction, art printing, woodwork, chin.a, .and 
potters' were severely smashed, and much, abo, 
of the old town centre w.as destroyed. 

Brewing is .a great local industry, and the 
famoiw Bierhdltr (beer cellars) arc pojmlar 
meeting-places for Munich citizens and visitors 
alike. 'I'hc town Is very gay at the time of the 
C.arnival and the October iktiv.d, when every- 
one furytets work and studies, drink* die famous 
Munich brer, and joins in tlic fotivltic?, which 
last for several da>'s .and nights. 

See abo Gf jimany. 
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NANKING. The capital city of modern China 
was also the capital of Imperial China under 
some of the reigning dynasties since the time of 
the Han Dynasty some 2,000 years ago. Under 
other dynasties, however, Peking (q.v.) was the 
capital. Nanking is situated some 200 miles up 
the Yangtze (q.v.). It used to be a city of huge 
dimensions surrounded by walls about 20 miles 
long, which are now for the most part in ruins. 
Nanking, however, was razed almost to the 
ground in the great Taiping Rebellion in the 
middle of the 1 9th century, and remained mainly 
a mass of ruins until it was rebuilt as the centre 
of the new Republican Government, between 
1925 and 1930. When Japan invaded China, 
the Chinese had to withdraw their capital west> 
ward, first to Hankow and then on to Chung- 
king 

The new city spreads over such a tvide area 



tliat to get from one government office to 
another may mean travelling for miles along 
open roads. There is a big rivenide suburb, 
teeming wdth junks and pontoons. A train-ferry 
links the two trunk railway lines which run along 
eidier bank of the Yangtze. One of the most 
impressive features of Nanking is the enormous 
mausoleum built to receive the embalmed 
remains of Dr. Sun Yat Sen (q.v. Vol. V), ‘The 
Father of the Revolution*. 

See also CinvA. 

NAPUES (Napou), the largest city in southern 
Italy, is beautifully situated on a siveeping bay 
at the foot of the volcano Vesuvius (q v.). The 
neighbourhood has been famous as a holiday 
resort ever since Roman emperors built their 
villas round the bay and on the island of Capri 
The remains of the neighbouring Roman towns, 
PoMPEU (q.v. Vol. XII) and Herculaneum, 
buried by an eruption of Vesuvius in a.d. 79, 
have now been largely uncovered. 

Naples was the capital of a kingdom of 
southern Italy which sometimes included Sicily 
and, aiitr tlie nth century, was generally 
governed by French or Spanish rulers. In i860 
Garibaldi (q.v. Vol. V) added Naples and 
Sicily to the nerw Kingdom of Italy. During its 
history, rich and magnificent buildings made 
Naples impressive; but nothing was done for 
the poor, who lived in appalling conditions of 
misery and squalor. In 1884 a cholera epidemic, 
the last of many, induced the Government to 
start the improvements which have since made 
Naples a healthier, if a less picturesque, city. 

Naples used to be the largest city in Italy, but 
now both Rome and Milan are larger. Thebest 
known of its many industries is the making of 
macaroni, although the textile and canning 
industries actually employ more people. Naples • 
is the chief port of southern Italy, and handles 
a large quantity of passenger and cargo trans- 
port, During the Second World War the port 
as \vcll as the whole city suffered a good deal of 
damage. Naples is famous for its music, and 
offers many facilities for students. It has one of 
the world's finest opera-houses; while its folk- 
songs and popular tunes have been made knoivn 
the world over by such singers as the great 
Neapolitan tenor Enrico Caruso (q.v. Vol. V). 

See also Italy. 

NATAL, see South Africa. 
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KEBIH/AE. I, In rvrmi.^y Innmngc the 
'ndntJou*^* inMns cinudy w vnguc, and 
to she .'LMusisonicT? nrhnlnr am v.i'xiie patdjcn 
r,f liyht in tlse nn>i»t shy. Since the name v,,t; 
firs fiven to them, more {w.erfnl tclr^fopci- 
ha*,c 'hoven that many are nothinc: more than 
t^dhetion'' ofstar^—novv ended ‘<tar rhs'ter;' — 
a! immenm distance's; but cAamittation of tiir 
in’ht of othm prmra them to be vast ciondv of 
idovsinc; eas. Nebulae arc of thicc main lyp*^. 

2. Si’it’vn Nunn \k. It seem" that spare is 
doited nidi thrse colo'^sa! ‘j'land universes*, .as 
they .are sometimes railed. Ilir Miil.y Way, 
that pre.u belt of.st.ars .nnd richul.ac v.hich sur- 
rounds otir ’ohar system nnd inrhuics the stars 
of our own Covsti i LATtON« (q.v.) with millions 
nrorc, ntny hr jmt one of them. Whether they 
■dl contain 't.ars we cannot tell, lircy lie at .such 
disi.anccs that the light from some of them t.akcs 
niillioiis of ve.ars to reach us — ti.avriling, 5 i 
jhould be remembered, so fast as to traverse the 
ninciy-tiuec million miles betv.rcn us and the 
Sun in rieht minutes. Spiral ncbul.ac arc them- 
■"'•Ivcs movintr .at speeds of hundreds of miles 
a wtontl. 

3. Pt-.VN‘iTAUV Ntiu’UM;. These consist of 
vast globes of gas, enrh rentred round a very 
hot ftar which, it is thought, lends the light by 
which we <rc them. In comparison with the 
spiral nelniiat.' their rl/c is tiny, though many of 
iliern .are l.atge enough to cntpilf the whole of 
oui s‘'!.‘r •s-tem thous.mds of tunes, over. About 



y** t\ t ^ ^ t *ifft 3 JV 


pt i;.*buhe .arc known, .all of than 

sritkin our r wn .\tdky ^V,sv v.':{arr. 

4. D.rtt'" Sivvu'.T '11,’^'- .are ai-o com- 
p*sati'.ety r-s: t.rr 'ht''''''jr , bang i"i e>t*r Owai 
*vr ♦s->'ejn. n.a* are o*" v'tv .rs thape-' anrl 
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consist of enoi mous tracts of gas or meteoric dust 
which air t.msed to shine by the radiaiiort from 
stars in them. Jim Great Nebula in Orion is 
the bcst-l:nowa» example of the many luminous 
nebulae in or near tlic Milky ^V^^y, and is a 
very he,autiful object in the telescope. There 
arc nho Mark nebulae’, patches or lanes of 
darknevs, which give the impression that they 
blot out the stars behind them. These arc 
believed to be of the .same nature ns the nebulae 
just dcscriberi, but to remain in darkness 
because thej' contain no stars to light them. 

See a't'o l''.rvTi’*r. 

NEPAL. This very mountainous kingdom lies 
in the enstenr part of the Himalayas (q.v.). 
Mount Evuirisr (q.v.), the highest peak in the 
world, and Kanchenjunga, the third highest, arc 
ju't witirin its nortii-ra«t frontiers. To the north 
lie the upper Prahmaputra v.allcy and Tibet; 
to the south there stretches the great plain of 
the Ganges in Indi.r (re Map, p. 229). 

Nepal, an independent state, is prob.ab!y best 
knovm as the home of the Gurkhas, m.iny of 
whom cnibted in the Britbh Indi.an Army, and 
made oscdlent IrmtMts, Hiut. 

ft-’n F.s, Sation 3. Vol. I}. Much of Nepal is still 
tin<*sp!orcd, lAnopean trave’Jrr: have l>ern dis- 
couraged from exploraiiou— iiuieed, ihej' have 
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NEPAL 

been kept to the road to the capital, Katmandu, 
where the Bntish Resident (or diplomatic 
representative) lives 

The river valleys of the south arc hot and 
damp, and in them flounshes a tangle of tropical 
plants Higher up, where the climate » cooler, 
there are terraced rice fields and crops of cotton, 
maize, wheat, vegetables, and fruits such as 
oranges Still higher, fine forests of evergreen 
oaks and chestnuts are to be found Between 
8,000 feet and 9,000 feet, rhododendrons flounsh, 
and in April and May the magnificent bnlh- 
ance of their flowers surpasses imagination 
Above 12,000 feet, trees give way to turf and 
alpmc plants, which in their turn give way to 
rock, ICC, and snow 

Katmandu, the capital with a population 
of about 90,000, lies at the meeting place of 
two rivers It has many temples, and a huge 
caravanserai w here traders from Tibet and Indn 
meet to rest and bargain The streets arc very 
mrrow and wind between rather tall, two or 
three storeyed houses 

See also India 

NEPTUNE, ste Planets. Section 10 
NETHERLANDS, ut Holland 
NEUTRON, ste Atosl 


NEVADA, U.SA., ste United States op 
America 

NEWFOUNDLAND. This island, almost as 
liige as Great Britain, is separated from the 
North American continent by the Straits of 
Belle Isle and of Cabot {see Map, p 318) To 
many, the word Newfoundland suggests the 
well known breed of dogs which w ere introduced 
into Great Britain m the i8th century But the 
island has many other claims to fame It is the 
centre of the world’s cod fishing industry, it 
occupies a very important position at the 
entrance to the St Lawrence River (q v ) , 
when the first telegraph cable was laid between 
Great Britain and the United States of America 
It was laid by way of Newfoundland, which is 
almost midway between London u d New York, 
the two largest cities tn the vvf d and it was 
from St John’s, Newfoundland ll at the fust 
successful flight was made across the Atlantic 
Newfoundland was the first Bi ush colony 
It was discovered by John Cabcu i a 1497 and 
forroally annexed by Sir Humphrtv Gilbert in 
the name of Q.uccn Elizabeth in 1 The value 

of Its fisheries was soon realized — bv Portuguese, 
French, and Spanish, as well as Ly British sea 
men — and there were many violent conflicts 
on the Banks, as the ^vlde, shelving sand banks 
off the island are called Some of these quar* 
rels developed into interna 
tional disputes which were 
not settled unul the present 
century 

The rugged and rocky 
coastdine of Newfoundland 
is over 4,000 miles long It 
has many beautiful bays, 
and on the north west coast 
the mountains in places 
come down to the v ery edge 
of the sea There is much 
swampy and undeveloped 
land m the intenor of the 
island, but there arc aUo 
fertile valleys with many 
prosperous farms, forests 
yielding valuable wood and 
pulp, and innumerable 
lakes, most of which are 
wellstockedwithtrout The 
climate, except m the north, 
where it is almost Arctic, 
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S'. ratErr JsV.c that of Great 
Erhain. I Irav^ arc cotn- 
jiiosi, c.'.prc!n!ly on the 'oinh 
rr..''.'!t,ljut tlicy 'eldom po far 
inland. 

'Jlic population is mainly 
of Hriti'h rlrjccfit, and is 
JcM th.an 300,000. Of these, 
.•-onir &>,'»>•) live in St. Jolui’-S, 
the c.apil.il, a city with two 
csthcdmls, a mujcum, a fine 
harlsniir, and an imposing 
Government House. Tlicrc 
areh.alfa dcr/cn other towns 
on the island, one with 
and the others with less tli.an 
5,<KHt inhahitatili each. Tiic 
m.ain itiduslries at present 
arc fishing for cod in the 
rummer, and for seal in the 
winter. 1 lowever, there arc 
large and increasing exports 
of p.aper and pulp, and the. 
opening of profitahlc zinc, 
copper, and lead mines Jias 
rrve.ated new sources of 
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tve.tlih .and employment, cap.ahle of maintain- 
ing a vrra- murh bigger population. 

Newfoundland, until iplB, enjoyed a partial 
dominion .status of its owai; hut is now jrart of 
the dominion of Canada, It has one large 
dcpentle.ncy on the mainland — I«abrador, which 
is nearly three time.s as large as itself. Labrador 
is itihabitcd chiefly hy l^ttiMor.s (q.v. Vol. 1). 
It has valuable tittiber and fisheries, and a great 
v,.a?rrf.tll, Grand I'.all.s, which is higher th.ari 
N'i.ig.ir.t and is certain to be developed .as a 
JMirrc of e!cetric.al power in tlie future. 


wa-s only 33,000. Its astonishltig iricrc.asc has 
been due maijily to its c-vccllcnt port facilities, 
to the good rouicwa\-s inland, and to the St. 
Lawrence valley, svhich made railway, road, 
and canal comnniiiications easy. Less American 
than most c.tlics of the U.S.A., its cosmopolitan 
population includes about two mtliton Jessas and 
a very large number of Italians and ncgrof_s. 
I lowever, it is as much the centre of opportunity 
to the American as London is to the English- 
m.an. It contains IV.all Street, one of the great 
financial centres of the world; it has indu.stric.s 


of every bind; it has two magnificent univer- 


KEW GUINTEA, ire LssrlNiur.s. sitics, Columbia and New York; its Metro- 

politan Opera Home is world famous; so too 


Kf-M MEXICO, su llNirn> Statis of 

.\«rrar.A. 

NEW somrif ^VALES, .iff AvmiAtJA. 

NEW YORK. Ibis b tb.e rsehest and mo»t 
p ‘puleiu city in the U.S.A. Seven and a lialf 
tr.iliinn p'-npte live wstlun its Ixumd.arirtt, and 
Gre.-^trr New York has three million more 
iuhatnt.'tnts tli.an hat Grr.vtcr l.<uidon. Tv,o 
h.ur-.dsed aiyj fifty year.s ago it? tnta! jvipidatiorr 


arc its mmeums, an galh-rics, newspapers, and 
lihraries. It is a new city, hut none the less 
striking on that .account, and its spectacular 
.‘kylttic of sks’serapers (rising to T02 stores" in 
the Empire State Building), the Brooklyn 
Bridge, the George ‘Washington Bridge, and tlu- 
small bland at its harbour mouth on which 
stands the Statue of laberiy, arc v.tirld knov.ai. 
New York is governed in five boroughs. The 
borough of Manhattan Island lies in thel lud'^on 
River arsd h connected to ti.e mainland by suls- 
way, bridge, and fern-. It is full of cou»,ra!j\* and 
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contains Wall Street and the fisluonablc Park 
Avenue as ivell as the negro quarter of Harlem 
and the poorer East Side and Bowery districts 
Brooklyn, with the United States Navy Yard 
and Coney Island, the greatest of all amuse* 
ment parks, makes up anotlicr borough 
The Bronx a predominantly Jewish quarter, 
IS a third The other two are Richmond and 
Qiieens 

The city was not alwaj-s called New York, 
during the short period of Dutch occupabon m 
the 17th century it was known as New Amsler 
dam Captain Nicholls the naval officer who 
received the Dutch surrender, renamed jt in 
honour of the Duke of "Vork who was at that 
time Lord High Admiral of England — and who 
later became James II It is long since New 
York reached the hmit of outivard expansion 
Beyond its suburbs there is marshy land which 
cannot be built upon The onI> alternative is 
upivard expansion — and this has resulted in sky 
scraper buildings, many of which Iiave as many 
as eighty or more store>’s 

See aSio Until© Statw or A> uiuca 


NEW 2 XALAND, Many people think that 
because New Zealand is called the ‘Antipodes* 



It IS exactly opposite to Great Britain on the 
other side of the svorld and therefore must have 
the same kind of scenery and climate But this 
IS not so The north tip of the North Island is 
roughly the latitude of Madeira, and Stewart 
Island is roughly the labtude of Ljons in France 
New Zealand is therefore much closer to the 
Equator than Great Britain This gives it a 
warmer and more equable climate with mild 
winters and wet summers Its area is slightly 
less than that of Great Britain and Ireland 
together 

New Zealand is a country of great scenic con 
trasts The north peninsula of the North Island 
has a sub tropical climate and vegetation and 
the coast IS broken by many large inlets too 
shallow to make good harbours The kauri pine 
trees produce good hard timber and along the 
coast line the pohutakawa tree flourishes with 
US great enmson flowers Farther south west 
there are steep hills and deep nvers with 
extremely good agricultural land between — the 
scene of dairy and fhiit farming including vines 
oranges and lemons South west again m 
Taranaki there is ideal dairying country which 
on the drier south east side of the island is used 
mainly for sheep grazing 

North and south of the South Island runs the 
long backbone of the Southern Alps which fall 
steeply on the ivest and south to a coast line 
deeply indented with fiords The New Zealand 
fiord country on the west coast of Otago with 
Its steep forested mountains dropping suddenly 
to the still depths of clear sea w ater, shows some 
of the most magnificent unspoilt scenery in the 
world Farther inland, on the borders of the 
Otago plam, are long narrow mountain lakes 
Higher up in the mountains there are Glaciers 
(q V ) of which the greatest is the Franz Josel 
Glacier The mountain peaks arc snow capped 
all the year round, and the highest Mt Cook 
(called by the Maoris ‘Aorangi , the Cloud 
piercer ), rises to a height of 12 349 feet The air 
IS so clear that distant mountains stand up 
sharply against the intensely blue sky On the 
east the Southern Alps fall through stony grey 
green foothills to the wide Canterbury plains 
m the north where the main gram growing 
areas are To the south and in Otago are the 
great sheep runs These plains are well watered 
m the winter and cut up by wide glacial valley's 
— the beds of roanng winter torrents which in 
fbe summer become mere trickles 
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Nt-A /f.thiid li o! vokrsnj'r origin am! has 
nuuY e\t!na ’,q v.), C'-p'-cially in 

Eh"" ‘vArth I-*! '2 Ilf l.ssE bitr crupiion oaatrrcd 

.‘t ‘I in Bcf.suTr uT lis volcanic 

■>’•11 ‘nrr tjtr coumry h alio jinuMj.illy niiya t 
v« K'tJ'ii:','!' M,s ■; 'fj.v.*, nrd «ijna}! ‘hfH-k'-. \%hifh 
it 1 5 'n liasrn, afc i-)' S'.-iily si rqiienth . Di»- i«.tr(ju>; 
fA'tisq’! ‘kri isi’.c ttxturrcd, one of She v-or-t 
at Xap't-T I's Othfr c\ici''ncc of 

nis-ra-* ■'libtcrra: ran ar5i\-ify i*; sim^n in thf 
5 '.-''•tnnc'5 S'-'!"-;’, nf HoSoma. in siif NE'>!’h 
Jj v.i.i*:-* Eiuee are boiJis's ^q,v,! 

o{ it it, 1 1 ‘j'pirt: trtnd--p sit', 

i\ I'.'.'tvt'-ij am Ti’.orE- titan iialf ts.*' 

K vi> tr\ i.,. » ;th i — tb'* Xf".."Z''A- 
j * d 'i-n'.’--- tn’!, ct i- ticf-, liari. 


qiccn in colour, with a tliick undergrowth of 
huge fens':. The magnificent timber in thc<:r 
forcsti v.ould have been invalualilc to-day had 
not mueh of it been rcrUcsily burnt off by the 
early $c! tiers who wanted hind quickly for crops 
and p-Tsture. The white, ghotlly-looking trunks 
iif the b'umi buds trees area charat tcrisiir feature 
of the New Zealand land'capc. The Govern- 
ment is now replanting the rounSry s’.ith trees 
such ns conifers, curaly|itus, and rdhsood, to 
make windbreaks and to prc’,’cnt toil erosion, 
but thc'f ssoods base not die wild natural 
beauty of tlse original bmii, 

'riiere aie no natisc wild animals except 
hitxb, anti no *nake‘. Tlicrewert ‘■oruc Ssinglf-s 
birds, ruch as the moa, v,r!0*elK)n'3 isavc been 
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found in large quantities, and there arc other 
species alive to day, of which the very rare kiwi 
IS the best known Flight birds were plentiful 
when settlement began and there is still a 
great number Many European birds and am 
mals have been introduced, including deer and 
rabbits, which have become pests, destroying 
crops There are a few native fish in the nvers, 
but trout, brought from overseas, have multi- 
plied exceedingly Big game fish abound in the 
coastal waters, which are a paradise for fishcr- 

The keynote of New Zealand life is farming 
When the settlers first began to export they had 
to concentrate on a product whidi would keep 
well, because of the difficult internal com- 
munications and the long sea voyages necessary 
to market their goods Wool does not deteriorate 
with keeping and so the New Zealanders 
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became sheep-farmers But when refngcraticjn 
was invented it became possible to take Hp 
other kinds of farm production Sheep wcfc 
bred for meat as well as wool and large qua», 
titles of dairy products were exported Tlje 
climate is very favourable for stock farmitig 
because animals can be left out all the ye^r 
round The absence of small fields and hedges 
would be noticeable to an Englishman, wh^t 
fields there are being divided by ^vl^c and split 
rail fences The farmer has to contend with the 
encroachments of gorse and blackberry 
Internal communications are rather difficult 
because of the long narrow shape of the islands 
and the mountain barriers A spinal column of 
road and rail runs from Auckland to Wellin^j 
TON (q V ), the capital, m the North Island and 
from Picton to Invercargill vn Christchurch 
The two systems are connected by the ferry 
steamer which runs nightly from Wellington 
to Lyttelton, the port for Christchurch Feeder 
fines from the west and east coasts join the main 
fine all the way doxvn its length The railway 
IS narrow gauge and its carnages are small 
compared with British ones The locomotive 
arc American type equipped with headlight^ 
The road system is being developed and the 
mam roads are good Typical New Zealand 
homes’, in the local idiom, are mainly small and 
compact, made of wood, brightly painted, with 
corrugated iron or shingle roofs Wood the 
building material most readily available, 
suited to the climate and is safer m case of earth 
quake Even m the towns, most houses are 
wood, only the larger buildings and shops being 
of concrete, and very few of bnck 

The best harbours arc found at Auckland and 
Wcihngton Many of the others are continually 
sdUng up, and can only be kept open by 
constant dredging Nc\v Zealand is a very 
air-minded country, and the Trans Tasman 
air route to Australia is much used A\r 
transport within the country is also highly 
developed 

See also Vol 1 New Zealanderi, Maorb 

NIAGARA FALLS. These mighty falls arc or, e 
of the great natural wonders of the world 
although they are not, in fact, nearly the highest 
m the world— the Kaieteur Falls (qv), fcjr 
instance, m British Guiana being five times Hs 
high TTicy are partly m Canada and partly \r\ 
the United States, as the boundary between tr,e 
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two (oontijr': follow-^ the Ri%('i Niatjarn (sff 
Ntap, p. 310’. Thiv flow*, fioin Lake Ltie into 
I.,jke Oniatio, and in il'i coin'’:^ phiintei more 
(h.'nv s y> fret over the rlifis nf the Xiat;ara r.tlK. 
The !'.'>!!<: are in tv.o parte, <:rpar.!tctl bv an 
h’.inti «a51rt] Coti Inland. 'I he Canadian Lill 
)e fnnrn a' the nop.'-e)K>e Tall and is nc.irly 
i\vi.*e .'ll I'usnl .w the .‘\mctiran Tall although 
jii i'lt haver. It is impos.ii)!r to describe the 
'.T.’iodnir, tlie ft<ry, .rnd the ise.iuty of the f.ilU 
'Hifv ffre.-r in v-intei — ,tnd then the ire iniilds 
no into r|U'*rr toaep. ntid handin'’ tolurnrn, 
vvlidr the rapid hclov. hyik iikr wiiijrped cieam. 

n>e f.dU priveince .a q;:eat amount of electric 
{rr(,.er. The {vuvver station .at Qiiesnstnv.u), 
v! ejr of th" p over is gener.tttd, sv.as t!,e 
1 ’•.'•eo in tl.e v..oriti until the .Americans bulit 
ti e Cf'^rt d >fn« <05 the Color-tcto But. althouerti 
' fdb -irr r-f c’e.it itnmx’d.aju-c to industry, 
Li''' 5 An-etiran' .rnd t'aiiadi.am are .'•live to the 
t ecxt s’o vxT'rrxy^-^ thrir he.Mitv. 'nris is 1 rrijeiv 
dep-n L-nt r:»vv-s the s-ohnne of ClUnc 'vater, 
1 ’o t!.e amiut’t whs. h m:.% l>e i,!«-d for 
e* is.j'cv it rnijit {s',;h side? cf tlse 
riv" t', nr .'sr parks, b.:l on tlse .Americar; sj'ie 


Cictorirs .and sm.tU skyscrapers form a rather 
nuly b.at k'^sonnd. 

See .''I'o C\‘. v!)s. 

NICARAGUA, srr CrsrpAt. .Astt rica. 

NICKEL, w MiTAi. Oura.; sft cUn Vol. VII; 
Nickki,. 

NIGERIA. 'lids is the largest of the Britisfi 
Colonics in Afu'c.t, wicii .in aicn more than three 
fimtts that of Ote Btithh Lies. Its co.ast-line of 
.nbont r>oo miles Ilf's nlont; the itnrthcrn crlpe of 
the Gulf of Guinea in AVest Afric.a {sre Map, 
B* 5'- 

Northern Nisteria is pjart of the Sudan (q,v.}. 
Dutin" the drs* uhirh basts frorn 

October to .April, th- days are hot and oppres- 
sive vvit.h dry, dusty winds; tlu- ni;'hts arc cold, 
hi tJic v.ct s'-.-'son. r.ain cmnei in he.asy shower*. 
Snuihrnt Nigeria is p.trl of the Gt'tM \ Lands 
; q.v. . Tltcre tfv' dry- sc.uon ends in March, .and 
the rain conjos in long downpours. 

Alone ih** fo.ast, .md especially in titc lar?e 
drita o.*" the River Nif'cr, there .arc matigrovc 





NIGERIA 

s^v’amps and salMN’atcr swamps. Farther inlaiid, 
along the Io^vc^ courses of rivers, there arc fresh- 
water swamp forests from whicli come several 
valuable timber trees and fibre plants. But much 
more valuable arc the evergreen forests of the 
higher and drier land, with their mahogany and 
ebony trees, rubber trees, and oil palms. North- 
wards these thin out to woodland and then to 
the grassland of the Sudan. 

Most of the people of Nigeria arc fanners, 
growing maize, jams, millet, and sweet potatoes, 
and cultivating plantations of cotton, rubber, 
cocoa, and ground-nuts. Cattle arc reared in 
the north. There are flourishing native industries 
such as tanning, leather-work, basket and rope 
making. Tin is worked, and a small amount of 
gold IS produced; but the biggest mineral 
deposits are coal and lignite. Though many 
roads have been constructed, some can be used 
only in the dry season, and rivers arc still the 
main highways. They arc used by small 
steamers as well as by canoes. 

Lagos, the capital of Nigeria, is situated on a 
marshy island in a large lagoon. Bridges con- 
nect it to the mainland. Ibadan, the largest 
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native town in Africa, is built in hilly country 
some 120 miles inland of Lagos. Kano, in the 
north, is an important caravan centre. 

See also Vol. I : Negro African's. 

NILE. The early peoples of the eastern Medi- 
terranean believed that, situated somewhere far 
south of the Mediterranean Sea, there was an 
Earthly Paradise from which there flowed four 
mighty rivers. These \vatered the ^vhole Earth 
and were, accordingly, the source of all fruitful- 
ness. To them the most important of these 
rivers was the Nile, for on its flood-tvaters 
depended the prosperity of Egypt. The Nile 
remained a river of mystery until the igth 
century. In the 1,700 miles of its course up- 
stream from the sea, it received no tributary, it 
crossed a desert region of practically no rainfall 
— and yet it carried vast volumes of water in 
regular and heavy floods. Its upper course was 
unexplored and its source unsown. Little 
wonder that to the people of Egypt it was sacred 
(see Edyttian Civiuzatiov, Vol. I). 

In its 4,000 miles of course from Lake 
Victoria to Alexandria, the Nile passes through 
areas of equatorial, tropica], and desert climate 
and vegetation (r« hlap, p, 5). From iu 
source in Lake Victoria, in the hot, wet forests 
of Uganda (q.v,), it descends by the Ripon and 
Murchison Falls to Lake Albert. From Lake 
Albert to Khartoum it flows across an alluvial 
plain; there arc many stretches of marsh and 
swamp, and often the river is covered by floating 
islands of vegetation called sudd. Sometimes 
these islands block the entrance of a tributary 
slTcam, damming its waters and forming a 
temporary lake. 

At Khartoum, its main tributary, the Blue 
Nile, joins the Nile. Not very far doivnstrcam 
it is joined by the last of its tributaries, the 
Atbara. Both the Blue Nile and the Atbara, fed 
by the heavy summer monsoon rains of Abys- 
sinia, flood dowTi into the Nile in mighty torrents 
laden with rich silt. So great is the volumeand 
force of the Blue Nile that it dams back the 
main stream of the Nile — and this dammed-up 
\vatcr comes dov.Ti as a second flood after th.n 
of the Blue Nile. The flood-waters of the Blue 
Nile and the Atbara reach Aswan in September 
and Cairo in October. 

From Khartoum to As>van the Nile flows 
along a narrow valley in a course broken by 
rapids or cataracts. The country on each side 
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in (irsott. witli yr.Ulrrrd o.iscs whore dato-palms 
and jniiiot arc the r Incf crop':, and camels, goats, 
and iheep arc reared. 

At Aswan the valley narrows and is cnclo'cd 
by high clifi's. The river is crossed by the Aswan 
dran, miles loner, whlcli controls the distribu- 
tion of water to Upper Etr>‘pt, holding had: 
jufhdcnt for Ufc in tlir sprint: low-svatcr .‘ca'on. 
Above the d.im, irrigation is usually by shallow 
canals whieh lead the fiood-waters of September 
and October into embanked fields. "When the 
ri'Mxh have subsided, crops arc sown — mainly 
wheat, barley, and fodder crops. 

Belo^v the tlain tind below the b.arragrs at 
Tna, Clrga, and Asjaif, perennial jrrig.ation is 
pr.aeti'cd ihimighout the year: water is led by 
ilrrp canah to smaller canals and channels. 
Here eopon, sucar-cane, d.atcs, and rice can be 
convn, tLS water can be supplied in the hot 
v.iicn diesc crops need it. In some parts 
the V ater is ra.bcd to the fields by powcr-pmnpt; 
in mticr. the pe.isa!us rai'-e it by water- wheels 
v.'.’je-J by o\rn or btifTalocs, or cren by a 
Sin pie arrangetnrni of Inieke! and pulley. 

At C\mn •o.v.) the Nile rnlcj-s its delta, a 
InivtS, fs.at, inaniiy area cros>cd by many cli;- 
rtibuiarics, ar.d reaches the Mediterranean by 
t—.fr.il tr. "uiht 

From tlir ,ur .a very \ hid and clear picture rs 
obtained of tl;e Nile sad Egypt, the river and llit 


irrigated strip boidcring its banks .standing out 
as a green and fcitilc ribbon in a desert region. 

See alio IIgvpt. 

NORTH AFRICA, see Arxr.ta.\; Kovit; 
LinvA; Mnaocco; Tc.st.si.\. 

NORTH AMERICA. America was named 
after Amerigo Vespucci, a Portuguese adven- 
turer who made several c.vpcditions to the 
continent some years after Columbus discovered 
llic West Indies in J.|9a, North America 
stretches from the Arctic Ocean to the Gulf of 
Mexico and Centra] America, and lies between 
the north .Atlantic .and Pacific Oceans. Its 
greatest length is about 4,500 miles, while its 
greatest svidtli is .some g.goo miles. Its area is 
about times that of Europe. 

Politically, North America is formed by the 
Dominion of Can,\da, Ni.wrocxDt.Ar.'n. the 
U.sTTTJO Sr.vrrs of Amftuca including .Ai.aska 
in die extreme north-west, .and all of Musico 
(qq.v.) except for that part east of the narrow 
isthmu' of Tehuantepec which is counted :is 
p.nrt of C-C-NTRAL America (q.v.). 

High ranges of mountain', including tiic 
Rocm* MoL%',T.xr?.-j (q.v.), border die west coast 
of North .*\mcrica. In the centre a vast losviand, 
drained by jcvcr.al barge riven, stretches from 
the Arctic to the Gulf of ElorisLa, In the north 
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tfi" fiov.-f lo dic B^uforc Sea and 

AtciJ'- Orcan. 'Hie Si, Lv.vi'JNCr no*a-< cau- 
Vi fJic Afl-mik’, v/nik the 
'fKj V, j and iu tiibin.mV? dralji alniO';t aU of the 
(cnu.i] to the Gtilf of Fiorkla. IkiM of 

shi^phiin thetc B hilK* ronntr\'—in the north the 
p1.it'-au-liKr l.nnrcntian Shi'^ld of Canada, and 
faith.er ’■outh the ArrALUiittAN-s (fj.v.) of tlic 
I'n’itrd Statr?. 

So van a fount ry ha's, nntiir.nlly, a great 
'.anVty of tUm.nf. The far north hat a cold 
Amir ciiniatc; I'ioritla has a <ui)'tn)i)ifa! 
fh’tnatr^ t''tnpfrcd tojnfCimrA by icy nortitcni 
winds ssiiicii i)loss- vritiiout hindranre across the 
great fftitt.il hwland. Brtuern ihese extremes 
titrrr are v.trirtirs of cold, fool, and warm 
' linialrs in whirii arc grown ciops ranging from 
wheat aiid apples to cotton, sugar, and rice. 
'Ihr* roistinent jt rich in forests, both coniferous 
and fb’ciduous, and has also v,t5t deposits of ton!, 
iron. oil. and other minerals, 

NORTHERN LIGHTS, Stf AtJItOUA noitCAUS. 

NORTH POLE, see Pouau RroioNS. 

NORTH SEA, w Oci sns. 

NORWAY. This is tlie north-western pait of 
the Scamiinavian iVninsul.i (vre Map, p. tCo). 
h is roughly cqu.il in area to the, British Isles, 
hut St is Hi mountainous and inferille and has 
little n)in~r.al wi-alth that only ahotit three 
and a h.ilf million people live there. 

Tlie magiiiriccnt svesf ro.ist of Nonvay is cttt 
h\ hards, long nanow hianchiug inlets of deep 
w.ster between high rlifis which arc edged fiy 
*-!t‘-p!) rbing s^ooded slopes. T'hcse fiords some- 
times penetrate too mites or more inland and 
bie,"^!, into many forks. They arc fed by nishing 
torrcjiis .and nt.'tgnincent waterfalls fto.m the 
tii'nsntains Sosne fiorils, such .as the Geiranger 
riotd And the northern and muth.rrn arms of the 
etc 4*1 Sognr riord, are surrovmdrd by mountain 
p'-a's r„iw» and 6,ooo feet high Ainnst s.ofwj 
jqu.'re niile^ of Nonvay is covered by Gt^smiKs 
ai *< ' . tivers of ire, sonic of wlueh are easily 
*,fd J'nen tlw fionh and provide jKipular 
t'.uiAt iiip'. A line of low liiiiy idands, called 
>Wrrkf, r^par.iten and proin.'" the coast from 
tn-" Ath.tisic Ovc-H!. The einnswl b-tsvecn the 
‘l-rrin .stid th.r rn.ainland ts deep calm Ssatcr, 
a:.,; pros Jdrt tlsc easiest mtajts of communication 
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between the little vi!lage,s and towns which h.vvr 
been built wliercvcr there is a patcli of flat land. 
Farms are found perched on ledges high up oii 
the hill-rides. 

The long namiw noiihrin strip, the most 
northern p.art of Europe, is very mountainous 
and vety sparsely inhabited by fishermen and 
reindeer-breeders. In crntnil Xorsvay, the fioids 
tominuc inland ns tleep U-sh.iped fertile, valks-s 
cutting into a liigh plateau, most of which is 
barren mooil.md. TTte farmers in the s'allcs's 
can sometimes use the high lands for summer 
p.asturc for ihrjr c.ntk. Southern Norway is 
abo hilly. There are deep v.alJes's and hakes and 
small low hinds along the co.ast. Forests cover 
much of the hill slopes, and the people arc 
firmer^ in .summer and foresters in v. inter. 
Dairying is the moit impoitant tvpe of firming, 
and hay tlw chief crop, though oat'-, barley, and 
p-ot-atoc. are gro'.vn in small pal< lie-. Except for 
mod'-in buiidinty in the town", most of the 
buildim arc of v-oo-L Trie floats ate often 
rakciF to b" iiBwr th'- melting snoiv, and the 
rtyifi arc steep, Hoires .arc often deeo.Mted with 
daboratc and beautiful v.G«-.‘d orsdng. 
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Very man> Norwegians are fishermen, and 
the shdlcred coastal waters provide good catches 
of cod, liemngs, and mackerel The waters 
round the mountainous Lofoten Islands form 
one of the finest fishing grounds m the world 
Nonvcgian boats, howe%cr, range much farther 
afield — as far as the fishing grounds of North 
America and Iceland, and the tvhaling areas of 
the North Atlantic and the South Antarctic 
Oceans. In the nvers, salmon and trout arc 
plentiful Canning of fish and the production 
of cod h\er oil are important industries, and to 
meet their needs, factories for making the 
machinery and the tins have gro%s n up Although 
a little iron is mined in Kirkenes in the extreme 
north, almost all the metals needed have to be 
imported The cheapest fuel is elcctnaty, since 
It can be generated by water power It is used 
m the timber and aluminium industries, tlic 
mam industries of Norway 
Norway has a cold, rather dry climate, with 
snow everywhere in winter, but the warm waters 
of the Gulf Stream lielp to keep its western inlets 
from becoming frost bound In the extreme 
north, the sun never sets between the middle of 
May and the end of July, and this area has been 
called 'the Land of the Midnight Sun' But 
between the middle of November and about 
S3 January, the stm never rises Even m the 
south there is no pitch darkness in the summer 
nights, but m the winter months it is dark by 
three o’clock m the afternoon 
The Spitsberoen archipelago (q v ), which 
lies several hundred miles north of Norway, in 
the Arctic Circle, has belonged to Norway since 
tgao There is very little permanent settlement, 
but many people find a livelihood there m 
hunting and trapping seals, polar bears, arctic 
foxes, and reindeer (see Fur Hunting, Vol VI), 
ind, recently, nch deposits -of coal have been 
found During the three montlis of summer the 
islands are visited by a great vancty of birds 
See also Oslo 

See abo Vol I Norwegians Lapps 

NOVA SCOTIA, see Canada 

NOVGOROD (New Town) is one of the oldest 
towns in Russia In the gth century, Novgorod 
and Kiev (q v ) were the two most important 
centres of European Russia, In 862, the people 
of Novgorod, already a town of considerable 
commeraal importance, invited the Viking 


leader Runk to rule over them The dcsccn 
dants of Rurik ruled over Novgorod, and also 
over Kic\, for several hundred years Iso\ 
gorod s position was a particularly fortunate 
one, as she lay on the route between the Baltic 
ports of the north and the River Dnieper, ivhich 
flovs's across Russia to tlie Black Sea, the route to 
Constantinople (see Map, p 459) By the 13U1 
century she had grown into a strong trading 
city, a member of the Hanseatic League (q \ 
Vol VII), and with a population much larger 
than she has to-day So strong was she that the 
proverb grew up, ‘Who can contend ivith God 
and great Novgorod’’ When western Russia 
including Kiev, Avas overrun with hordes of 
Mongols and Tartars, Novgorod protected by 
her marshes, held out against them and she 
retained her independence until in the late 
14th century, she was forced to pay tribute to 
the growing state of Moscow (q \ ) In the 
15th century Ivan the Great finally subdued the 
aty and brought her under the control of 
Moscow In 1570 the cruel Moscow emperor 
Ivan the Terrible, sacked the city and slaugh 
tered at least 15 000 of her people Novgorod 
has never recov cred anything like her medieval 
splendour During the Second World War she 
again suffered severe damage 
Wliat remains of the old uty is typical of 
medieval Russian architecture— elaborate build 
mgs with highly decorated pillars and alcoves 
queerly twisted shapes, and many domes both 
laigc and small Brilliant colours are character 
istic — the domes arc often gilded or painted 
blue with gold stars The influence of Byzantlve 
Art (q v Vol XII) is strong the Cathedral of 
St Sophia, for instance, built m 1045, was 
design^ by an architect from Constantinople 
Novgorod must not be confused with another 
important Russian city, Nijm Novgorod, now 
generally known as Gorki, situated at the junc 
tion of the Rivera Volga and Oka in central 
Russia Nijm Novgorod is best knowm because 
of Its famous trade fair, started as early as 1366 
and visited by merchants from all over Europe 
and the East The fair has now been discon 
tinued, and the city is important for its great 
motor works 
^ abo R S F S R. 

NUCLEON, see Atom 

NYASALAND, see East Aitjua 
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OCEANS. I. Alnio*? thr<'c-qu,'sr{c’rs of the sur- 
f.ice of Uic earth is covered wlili water, the most 
rstci'.sive areas of water hetnp the great oceans 
— 'tSte Atlantic, I’.adfjc, Indian, Arctic, and 
AtiWreiic, 

llic Atlantic Ocean is hotindcd by tlic cast 
coasts of America and Greenland and by the 
west roasts of Eurojic and Africa. It extends 
from latitude .{o* .S, to tlic Arctic Circle. Thr 
indented coa.sts surrounding it enclose inland 
mi«, like the Kortlj Sea, Baltic, and Mcdiicr- 
mnc.an in Fairope, and the, Caribbean in 
America. 

'liie Pacific Ocean is bounded by the svest 
co.asts of dic.Vinrricas and the cast co.ist of .Asia. 
In the north it roinmunicaies witli the Arctic 
by the nanow Bcrttig Straits; and southwards 
it exteruU to laiiiudc .50' S. 'J'lic area of the 
Padfic is greater than that of the whole land 
arc.’, of the world. 

nie Indian Oeesm washes the cast coast of 
Africa and, in ib.c rotnh, merge.', into the .Ant- 
arctic, It Isorders Pcnimular Itidi.t. Burma. 
.Mal.iy.a. and tltc East Indies, atjcl eonneew with 
the lied .Sea and Persian Gulf. 

The Arctic Occ.an lies between the north polar 
icecap and the north coasts of Asi.i and 
Atnrrica; tltc Antitrctic, or SottthcTJt Ocean, 
f.sjrttds ftotn latitude 40’’ S. to rite tcc-cos*ercd 
Antarctic continent, whids surround.s the South 
Pole, large areas of these occaris arc fror.rn 
over far pan i>f tltc year {ui Potatt Rrr.soNs). 

2. OtXAtt B.vstxs. 'I'hc ocean betls have been 
rvflarcd by sautsdifters, and vast }tr.!!*a-,\-? .and 
ndgrj b.aYc Isccn found to cxbt in their dqith?.. 
H.'' corttinents are sunourttird by what is 
Inv.sri as she ’cs'nthsentai sltdf', built up of the 
r 'vhnter.ts brought down bv ris-cra and dcts-ailtcd 
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nr.ar the coasts. Tliis ‘sheir slo})es gradually 
from the .shore line to a depth of about too 
fathoms (Con feet). Fnntt its edge the iHittom 
dips sharply, .so th.at the depth of the ocean 
becomes rapidly greater, 

Tltc Atlantic basin is divided into two grc.al 
hollows by the Dolphin Ridge, which c.xtcnds 
.along nhnerst its entire length from north to 
ronth, coming to the surface at the Ay.orcs and 
.Ascension Island. In the ds-ep troughs on 
either .side of this ridge the ocean bed de.sccnds 
to more than 3,000 fathoms (ifi.ooo feet). The 
deepest sounding recorded in the Atlantic — in 
the International Deep, north orPue.rto Rico — 
shows a depth of more than 5 miles. 

The Pacific basin i-s a vast liolknv svith an 
avemge depth of more tlian 2,000 failioins 
(f 2,000 feet). It coftwiti-s j'nmitncr:thlc islands, 
of volc.anic or coral fonnalion, mainly in the 
ce.nlrc .and west. 'Plicsc range in size from huge 
i'-lands, like Borneo and New Guine.a, to tiny 
‘atolls’ less than a mile across (fre PACirio 
I.suANirs). The Pacific has not yet been hilly 
exj)!ored by soundings; but near the Fiji Islands 
a deep trough b.xs been found going down to 
more than 3,000 fathoms (18,000 feet). Tltc 
greatest recorded ocean depth — 35,433 feet, or 
nc.arly 7 miles — is found ne.ar Mindanao in the 
Philippines, in part of the Philippine Trench, a 
trendiQo miles wide, wliich stretches olTthc co.ast 
ofj.apanattd the Piiilippinesfor 1,000 miles. 

'Die basin of the Indian Ocean is divided by 
.a ridge wliich c.Ntciids from Madagascar to 
Ceylon, rising to the surface in the Scychdle,s 
and the Maldivc Islands. . T he d eepest part .of 
the Indian Ocean is between norih-we,sl 
Auslmil.a andjava. 

'Flic ocean floors arc covered with depo-sits 
c.alled Oozrs (q.v.). 

3. Pnoramr-s or Ocka:; ^VATr.R. The. watn 
of the oceans contains nc,arly 200 times as much 
dissolved solids .as river-water, each too lb. of 
sra-watcr containing about 3*5 ib. of dissolved 
soli-rU— which give the water its salty taste. 
IT.c reason for this concentration is that dicseri.s 
.and oceans .arc conllnitnlly lo'.ing by ewtpora- 
tion the w.ajcr poui-ed into them by the rii'ers, 
v/iicreas the s.alt 5 dissolved in the water do not 
cv.aporaic, but rem.ain bdiind. So, as the cen- 
turies pa.ss, sea-w.atcr .all over the globe is 
gradually becoming more. s.’.Uy. In the totally 
rnrlo^^ed Dead Sea (q.v.), *.'.’herc evaporation is 
extremely rapid, the water is now so roilt tliat no 
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life can exist in it Of the salts in sea water, 
88 5% are m the form of sodium and mag- 
nesium chlondes, the remainder being sulphates 
of magnesium, calcium, and potassium 
The surface temperature of the oceans is 
naturally highest at the Equator, about 8o* F , 
and decreases gradually towards the Poles, but 
at a depth of 400 fathoms the temperature in 
all parts of the oceans is constant at about 
40® F This means that in tropical waters there 
IS an abrupt drop in temperature with increasing 
depths Below 400 fathoms the fall in tempera 
turc to the ocean bottom u very gradual 


4. The Effect of Wind and Tides The 
surlace of the oceans is m constant movement 
owing to the action of Wind and Tides (qq v ) 
but this agitation of the ocean is confined to the 
upper 100 fathoms Winds affect the ocean 
surface by ridging it up in waves which advance 
before the wind as a line of rollers On reaching 
the shore, the lower part of the ivater is retarded 
by friction with the beach, and the upper part 
topples over, forming a breaker If the wind 
reaches gale force, it ivhips the crests of the rollers 
off in spray An on shore wind piles h>en of 
sun-warmed water against the coast, where it is 
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Gulf of Mexico andforced out through the Straits 
of Florida as the Gulf Stream This is a nver of 
salt warm water (8i® F ) about 50 miles wide at 
Its narrowest and 350 fathoms deep, flowing at 
a speed of 5 miles an hour It sweeps northwards 
and IS carried eastward across the Atlantic jn 
the general clockwise circulation of the ocean 
On Its way it spreads out, groivs cooler, and 
xmngles with the general current carrying sur 
face water from the tropics to the coasts of 
Norway and Britain It is from this source that 
the prevaihng south westerly wnds arc supphed 
with warmth and moisture to modify the chmate 
of western Europe (see Weather) A branch of 
the Gulf Stream, called the Canaries Current, 
flow’s south past the Canary Islands (off the 
northwest coast of Afnca) and r^oins the 
Equatorial Current to complete the circulation 

In the South Atlantic, the Equatorial Current 
IS deflected by the bulge of South America and 
flow south as the Brazil Current On meeung the 
cold Antarctic Current which circulates round 
the globe m an easterly direction about latitude 
40® S , It IS swung eastivards, to flow north along 
the west coast of Africa as the cold Benguela 
Current 

A similar circulation occurs in the PaaRc 
Ocean The Equatorial Current flows from east 
to west, and part of it branches northwards as 
the Kuro Siwo Current, off the coast of Japan 
This current crosses the Faciflc about latitude 
40* N and floivs southwards near the coast of 
America to rejoin the Equatonal Current In 
the South Paciilc the flow is counter clockwise, 
from the Equatonaf Current southwards to join 
the Antarctic Current, and northwards off the 
coast of Peru The Peru Current is cold (see 
Map) 

6. The Oceans and Climate Ocean cur- 
rents carry the warm ivatcr of the tropics to 
colder latitudes, and in these latitudes winds 
from the ocean moderate the land temperatures 
On the other hand, the cold currents off the west 
coasts of the continents in tropical latitudes 
(Benguela and Peru Currents) reduce the land 
temperature 

The ocean heats and cools more slowly than 
land surfaces under the influence of the sun, and 
the differences thus caused m pressure over land 
and ocean give nse to land and sea breezes as 
well as to the Monsoons (q v ) It is chiefly the 
ocean which provides Water vapour for the 
Winds which deposit it as Rain on the land 


(qq V ) Again, the flat and level surface of the 
oceans allows large atmosphcnc phenomena to 
develop with less interference Aan they en- 
cemnter over land In short, all over the world 
the oceans play a most important part m deter- 
mining not only Weather but also Cldjate 
(qqv) 

OHIO,U.S.A., see United States of AsiEncA 

OIL) NATURAL, The only oil found on a 
large scale in its natural state is petroleum’, the 
source of the familiar motor spirit and of other 
useful fuck and lubneants Tliere is another 
natural mineral oil, called ‘shale oil’ from the 
rocks in which it is found (s e Clays and 
Shales), but although some shales are so ncbly 
oily that they can be lighted with a match the 
oil Itself has to be freed by an mdustnal process 
(see Shale oil, VoI VII) 

Natural petroleum is found in ii any forms 
from a thin, almost colourless Iiqu d to a brown 
or black treacly substance, which sometimes has 
a greenish look Petroleum has an unimstakable 
smell and is always more or less inflammable 
In one fonn or another it has been knoivn, and 
to some extent used, since long before written 
history At Baku, on the Caspian Sea, now the 
centre of a great oil producing district, the self 
igmted fountains of petroleum were worshipped 
as ‘sacred fires’ and were visited by pilgnms 
from as far aivay as India There were oil pits 
near ancient Babylon, and m China and Burma 
there arc still traces of very early oil workings 



Many of the earhest uses of petroleum employed 
it in its more sohd form, Asphalt (qv), and 
arc described in that article, but there can be 
httle doubt that it was used ako as a lubricant 
and for hghting purposes Certainly ‘burmng 
water’ was known to the Japanese in the 7th 
century, and in North Amenca oil workings 
have been discovered dating back between 500 
and 1,000 years The medical properties of 
petroleum have long been knoivn, and it was 
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ii-'-d in for the trentmcnf or^wutidi 

dhrn'c'i—jiJst as its nmdcni dcrivatis'c, 
V.L"'h'nc'*, h- to-day. 

{VSioI'aun, it'. n.atur.al Gas (q.v.), ,aiul 
.I'ph.'ih arc three fonm of a sttljstancc called 
‘hjsuttif'n’ \shich occurs vers' svidcly over the 
earth jn rorj.s of cvety geological age. Life 
GoAt, {q.v.}, it has b'’cn formed by natural pro- 
re* out of deposits of org.inic matter. But 
S'Jicrr.u co.il b derived mostly from the trees;, 
fersis, and plants of the C.arbonifcrous Age, it 
h now thought probable — though there is stili 
'onic doubt — dial ]>ctro!cum h.is been formed 
luiurip.ally fiom the f.stty matter of minute s.alt- 
uatcr cre.uures called ‘foiaminifera’, and niicro- 
stopie. plants, ‘diatoms’, which go to in.akc i;p 
the ore.an Oo?i-s (q.v.). As these died, they san!; 
to the ocean floor, and were ptcscrs'cd from 
d' c.ay by being covered up with mud. Gradu.alis 
they funned a sediment and, as this grew, the 
losscr layers were pressed deeper and deeper 
into the Barth’s crust. Here, under great pres- 
sure and perhaps under ronsidcmbly higher 
tejnpri.aturc, the organic matter w.is trans- 
forns'-d ituooil, which filled the crevices between 
the small particles of mud. 

Later, as the oil-bearing layers wrtc pushed 
'til! lower, the pressure on litem grew greater 
.md greater .still, until the p.irticlcs of mud were 
forced tightly together and the oil w.as squcc7cd 
out. It could not csc<apc downwards, for there 
the prc'Atirc was still greater: it therefore made 
its T.'ay uptvards into any bed th.at sv.t-s more 
pamus than the mud in svhich it had been 
ionned — such as sands, sandstones, and some 
iimestonts. X.atural g.as, produced from the 
onv.nic inateri.'d in the same way as maish gits 
is fo.'wrd, preceded tlic oil, 5ah-s\.ifcr folloucd 
It, the colossal pressure .<qucea!tu; out the re- 
m.i!r.s of the water in which the mud had been 
depa-ltcd ori'.:inaUy. Tlic gas, oil, and sv.iter 
Jo c to a porous p.irt of the c.irth’s crust where, 
with an impcrs’ious rock layer above (soinetimts 
railed the ‘cap rock’) and another impcrs-iotis 
icjcr b'-low. they fonned an oil leser.'oir or 
p.-ji trig, t). 

It will be clear from the abose that Salt 
*«, v.) or brine is ofien to be fout d in company 
wr.h oil d'pa'it'c. Rork-'aU is jmp-'Ts'iotn to 
r“’-rc'!tum; and so, hv the folding of the earth’s 
'-“si't by the rrolucical proereJcs described in 
iR’a'A, Fors'sTtos' or, it often happens tlmi 
s‘r.UA (ii nxb-i-rlt arc r.ti'ed to f.wm barriers 
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Itnputitln .--'c li'uricd off a? the oil I'li-i.r'i fto-ti thr earth. 

It h l.st'-r into Jtnr.iqc t.anLt 
At!',, ‘tti I'rtsi, Ixr.'Ln 

prevcnling the flosv of oil to the sides. For 
instanee, wlicrc tho various strata lie in gentle 
undulaiiotis, oil is likely to be found under the 
cr(»t of a ‘wave’, atid salt under the hollow of a 
‘trough’; or in another ca.se the oil deposit may 
be in the form of a lens confined between an 
underlying b.isin of roc.k-s.a1t and a cap rork liJ:c 
an ins-crtcd IjowI .alK>ve it- Or again the salt 
may be pu'h-'d up through the oil, forming 
what is called a ‘.s.aU-ph!g\ 

Underground oil Is vety often under great 
pressure, which m.ay ise due either to the 
accumul.rtion ofg.as above it or, more rrucly, to 
the wciglu oftlie 'urTounding water or brine — 
in which ca'c conditioiis are like thrive of an 
artesian v.'cll {see ^Vrl.T-s aud Ss-juno'.). \Vhen 
the cap rock is picr.:cd, itie oil may shoot out in 
a Jountaia many feet hieh, releasing xhous.and' 
of tons a day for a p-riod of months, until the 
prtrture is emdually ce ij XU tesl. Such ‘gushera’. 
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as they are called are often encountered m the 
Russian oil fields, where pressure is particularly 
high Apart from the great waste of oil, if the 
petroleum happens to catch fire either spon 
taneously or for an> other reason, enormous 
confiagrauons may result 

The presence of underground oil may be 
indicated at the surface by springs or pools of 
oil (at Baku the soil for miles around is im 
pregnated with petroleum), by films of oil on 
St ignant or rimtiiiig water, or by the emission ol 
gas — ivhich also may be noticeable m water as 
bubbles or may be detected by smell alone By 
exposure to the atmosphere, petroleum may 
have thickened and hardened into lakes of 
Asphalt (q v ) or may ooze from the ground in 
this state, -is in the famous Pitch Lake in 
Tnmdad 

Petroleum was fint produced on an industrial 
scale in Pcnns>lvama, U S A , in 1856, Canada 
and Oluo soon followed To day about half the 
world’s oil supply comes from America the 
other half being contributed by the U S S R , 
Roumania, Burma, Peru, Venezuela, the Dutch 
East Indies, and Iran (Persia) The existence of 
oil in England has long been known There are 
occurrences of natural gas, as at Heathfield in 
Sussex where it was used to light the railway 
station at night, and there have been leakages of 
oil in many places But bonngs failed to produce 
oil in commercial quantity because the arrange- 
ment of the rocks in the areas tested was not 
suitable for the formation of an oil pool Tlie 
outbreak of the Second World War caused 
special cfTorts to be made, however, and as a 
result, four oil fields of modest but useful size 
in Nottinghamshire and a small field in Lanca 
shire, were discovered Tlicre is prospect, too, 
of other oil fields being found not very faraway 

SeealwVof VII Oil, Miveral 

OKLAHOMA, U.S A , see Untitd States of 
America 

ONYX, see Agate 

002 XS. The material found on the floor of 
the ocean is of quite dilTcrcnt origin from that 
earned down to tiie sea by rivers and depceilcd 
within a fciv hundred miles of the shore, where 
it ultimately forms ‘sedimentary rocks’ The 
ocean oozes ha\c not been brought by nvers 
from the land, but have accumulated, with 
almost infinite slowness, from the remains of 


animals and plants hvmg in the ocean For the 
pressure in the ocean, which is mostly over 2| 
miles and in some places over 6 miles deep, is 
so enormous that the remains of animals and 
plants mostly dissohe as they sink, even though 
they would not dissolve m water at ordiniry 
pressure Among sedimentary rocks ‘chalk’ is 
almost the only one to have its origin m an ooze 
Knowledge of ocean oozes has been obtained 
mainly by expeditions equipped for dredging at 
great depths The oozes consist mainly of \ery 
small shells ^Vhcrc one kind of shell is very 
common the ooze is named after it but the types 
of ooze pass imperceptibly one into another 



FlO I FORAUniTERA OU>BIGERIV\ FTEROPOO RADTO* 
LARIA, THS OROAMCMS WHICH FORU OOZE 
Aflet fleitiy Weed's 'Palaeontehi^ , Cambndgt Umvetsity Ptas 


‘Globigerma ooze’ covers the floor of 50 million 
square miles of ocean 1 1 consists of the remains 
of minute animals known as ‘foraramifera or 
hole-borers They have hard shelb made of 
calaum carbonate, which down to a depth of 
about 2,500 fathoms does not dissolve easily 
Globigerma arc the most common of the many 
kinds of foraminifcra Under suitable conditio is 
such oozes, when deposited in comparatively 
shalloav oceans, become transformed into chalk 
such as now underlies much ofsouthem England 
At depths greater than 2,500 fathoms the 
shells of most forammifera are dissolved, and 
only shells composed of silica, avhich is far less 
soluble in water than calcium carbonate, are 
found Shells of minute creatures called radio 
hna’ arc most common, but there arc also 
skeletons of sponges and shells of diatoms 
Radiolanan ooze coaers less than 2J million 
square miles of ocean bed, and is commonest at 
about 3000 fathoms Below this depth esen 
these hard shells begin to disappear, until finally 
only the deposit known as ‘red clay’ is found 
Red clay is derived from avind borne dust or 
from meteorites It accumulates so slowly that 
the shark’s teeth lying on the surface often 
include those of forms which have been extinct 
for many millions of years Red clay is more 
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v-klrly 'prc.-sd then Globiqcrinn oo 7 .c and <x;aj- 
pict tisr finfjr nf over 51 million rqnnrc miles of 
ertrean. 

Alrr.o'jt all life in the r-ea is dependent, 
direedy or indirectly, npon inirroscnpic plants 
railed 'diatoms’ — which arc often referred to, 
ilierfforr, as ‘the p-istnrc of the sea’. These c,\isi 
in w.atcr all over the world down to a depth of 
,al«nl tOfi fathoms; below this, light is tinablcto 
yM-neltate, .and so they rannoi live. Tlicir hard 
dt''Ui of silica arc found in all oozes. Diatoms 
are p.uiicnlariy .abundant round the Antarctic 
cojitinent and in the Arctic circle, where there 
.are about ;!oo million diatoms in carry cubic 
fsKii of w.atrr. There the tleposit on the ocean 
jloni ronsists mainly of diatom shells and is 
iheirfmc knov.ai as ‘Diatom oo/e’. 

‘I’teropoKl ooze’ is a deposit consisting mainly 
of tlic 'lieKs of ptetopods. vers' small shcli-fish 
irlonging to the winkle family. It is found on 
ridges of the ocean floor in some warm arc.as of 
{Jiohigerina ooze. 

sVr .i1h) rAKTK, Hiv-fOMY or, Gliart; Move.'rAts IltatJv 
V.u; I.n'tuosr; On. NATtTAt,; NJo-traw. 

OPAL. The word ‘opal’ is believed to be 
detivecl from the .‘'.anskrit ttfiah, meaning *.a 
prerioiis stone’. Probably no gcrn-storic h.as h.ad 
tnotr* jupmiiiion attached to it — .at one time it 
u.u JO ukirly believed that opals brought ill 
lurk to tlif'ir we.irm that (he demand for them 
drrltimd and their price fell. 

( ip.al js oside of silicon with a vars'ing amount 
o! w.aicr. It is tjot h.artl, and is easily damaged 
and S4ranl;e<i. It is porous, and should never 
be imincisfd in liquid, svhile hr.at m.ay spoil its 
rolour. li is not crssulline, luit rs'sulls from the 
er.ioking, whi!'' cooling, of a jelly-like mass of 
"ilkaa. The cr.icks avcrc filled later by opal 
sisbtt.anrc with a different proportion of water 
-'unl, in coiwf (juence, a diilerent jmwer of 'rc- 
Si.’rtiou* 'pc/ W.wr, Motion), This eames 
<.;'ak-^rence, as she distinctive pity of colour 
ih.U'.vcjrjjstic of opal, is rallctl. 

'll'.ric arc tjco kinds of preeioms opal — -black 
and S'.lite, Both have opalricence. The mou 
es5'c?-''r.e has ‘or.ange pin fire*. Neat romc 
b'W'-n SNAlifs*, then bed Hashes’, and, lastly, 
*r!«r-s’, ‘Ikre-s'p.vh.’, whirh r.ange in colour from 
sri|..w to red dish- Yellow, jhtr.v no op.alcmenec. 
llir SN.’trr..i«p,ils of IMexico look li'.'' drops of 
ss.'-T-T luiiH..n'Jy Eailn’ng many co'.mus, 

'nm reties; -known opabir.intjs arc tn Jiue.gaty, 


and the op.ab the Romans knew probably came 
from there. To-day the majotity come from 
New South ^Valc3 and Queetvsland, where they 
arc found in sandstone rich in iron. The 
Hungari.an opals arc in cavities in decomposed 
iron-be.iring lavas. Stones h.ave been found 
recently in Nevada, in ibc U.S,.*\., but they 
brc.ak very easily. Opals cannot be manu- 
factured artifieially. 

See alio MisTRAt-'. 

ORANGE FREE STATE, jcr Sotnit AraiCA. 

OREGON, U.S.A., see UNrtT.n St.ntis or 
zVmkkica. 

ORES, METAL, jce Our.s. 

ORKNEY ISLANDS. This group of islauds 
is sejiaratcd from northern Scotland by the 
Pcntland Finh, G miles wide. Violent tidal 
streams rusii through this narrow' stretch of 
water, throwing np so much spr.ay that the little 
island of Stroma is sometimes completely hidden. 
Idle unplcas.ant sen journey can now be avoidccl, 
however, as there arc airscrvir.cs(rre Map, p. 39G). 

The Otkries's, like the mainland opposite, arc 
of red .sandstone which has weathered .and been 
wont by the sc.i into r.athcr fiat undulating 
platcau.v edged by .steep clilTs. Some of the 
clifls of Orkney arc among the most spectacular 
in Europe: .St. John’s Head in Hoy, for example, 
falls perpendicularly j.joo feet to tltc sea; and 
near it is an isolated rock pilltr, .150 feet high, 
known as the Old Man of Hoy. 

Of the sixty-eight islands and islets in the 
Orknc)-?, twenty-nine arc inh.abiicd, the toi.al 
population being some 2t,ot)f>. The biggest 
i'-land, I’omonaor Mainland, has the two large-st 
towms, Kirkwall .and Etromness. To the north 
of it lie Rousay, Stronsay, Sru.day, Wcstr.ay. 
and North Ronaidsay. To the s'uith .are Hoy 
and South Uotialdray. Scapa Flow, iinponam 
in ijoth world wars as a n.ava! h.we. and the plnc'* 
where the remains of the Gcnn.an Grand Fleet 
scuttled itsrif in Jpip, is enclosed by Alainlajid, 
Hoy, and Soudi Ronaldsay. Some sG miles to 
the nonh-rast of the Orkney's lies the isolated 
I’.air Isl.-, a j.anctitarv for birds, inh.abitcd by 
•-s'jie eighty people. 

Mmt of the Orcadians, or people of Orkney', 
arc firmer^. Tb.e farms are small i>ut fertile, and 
grow good crojr*. Hones, sheep, and cattle arc 



Ti£E itAReoLR A.VO TOW 7 I KAU, osto. JkOTirpen OJcuJ n ^srtph 


kept, and poxiltr) fanning is a nourishing 
industry Fishing as a ii%eljhood is less popular 
than It was 

The Orkneys were inhabited in prehistonc 
times, as is shown by the nngs of sunding 
stones, m particular the Ring of Brogar and the 
Ring of Bookan, and by the Pictish Milage, 
bclicNcd to date from 500 B c , i\hich has 
excavated at Skara Brae, Kirkwall, the capital 
of the Orknc)’ 5 , was already a small toivn m 
1046 and now has about 4,400 inhabitants 
Among Its fine old buildings are St. Magnus 
Cathedral, parts of vhich date from the 13th 
century when the Orknej'S were part of tlic 
kingdom of Norway The Earl’s Palace and 
the Bishop’s Palace, where King Hakon of 
Norway died after his defeat bj the king of 
Scotland, are also fine I3th<cntur> buildings 

See also Scoti,a.ni> 

OSLO. In 1925 Oslo dropped the name of 
Christiania, by which it had been knorni since 
1624, in favour of its onginai name It is the 
capital of Nonv’aj — but the kings of Norway 
arc crow ned at Trondheim, a former capital 

Oslo owes Its charm both to m fine situation 
on the waters of Oslo Fjord, amid pine wooded 
bills, and to the pleasant layout of its broad 


streets and tree>bned squares There are two 
harbours, separated by a tnanguhr peninsula 
The Bjorvikcn, on the east, takes big steamers, 
the Piperviken takes smaller ships 

The Fortress of Akershus on the peninsula is 
one of the few anaent buildings of the cit>, for 
the old wTx>dcn houses have been replaced by 
stone, bnck, or concrete buddings general!) 
plain but dignified in design Most of the 
important buddings are in or near Karl Johans 
Gale, the mam street of the cit) Tlie Ro)-a] 
Palace is on a hdl at the north-east of this street 
From the park surrounding it a wonderful vic\>t 
of the city is obtained 

Oslo has an important shipbuilding industry 
and, m addition, manufactures paper pulp and 
tim^r goods, foodstuffs, and chemicals U uh 
the city are closely assoaated two famous 
Nonvegians — Ibsen (q v Vol V) and Bjomson, 
a poet, novelist, and dramatist, who vi'as re- 
sponsible for introduang to the annual fcstiv-al 
on ij Ma) the Procession of Children, which is 
one of Its most charnung features. 

See also Norway 

OTTAIVA. Since i8j8 this cit> , in the Provnnee 
of Ontano has been the capital of Canada- 
Before 1O38 it was 3 small lumber towm, ongi- 
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nnilv know'll a>: Bytown. It is .-ulmirably sitnatrci 
on tiic frintjc of the Rcntly slopiiiE; Gatineau 
Hill', overlooking tlic broad River Ottawa; but 
its beauty has bce.n mucli spoiled by the indus- 
trial city of Hull on tlic opposite bank, and by 
the jiln£,w power-houses ivhich hide the cascad- 
ing falls of the rivers. Ottawa is on the main 
transcontinental routes of both tire Qatiadian 
Vacific and the Canadi.in Xation.al Railroads, 
atul it has excellent communications, by w.atcr as 
well as by rail, v.-ith the oiiirr great cities of 
Gmada. and with New York. 'I'hc city dusters 
round Parliament Hill, on which stand its most 
rn.ncnihrcnt buildings. Here arc the mccting- 
phees of tire Can.adian Scn.ate and House of 
C'ornmt):’.', while rising liigh above tlicm is tlic 
Tower of N’ictory, a remarkably beautiful 
memorial rle<ltc,-ued to the memory of C.anadian 
”!dien who fell its the Eir'C IVoiIcI ^Var, Tiic 
city 15 divided liy th*' Rideau O-n.al into the 
bower Town, uiuch i< m.iinly Ercndi, and the 
Upper Town, which in.’inly Engu'h, Most of 
t'',<- p'^puhtion of Ottas'M are ridl servants; 
'■.(1 w.htn Rirlsament is in s^wion. or when an 
!" 5 !v>r!an: re;i*"rrF'n''c {such .u the Empire 
Uonf/j-ence of 103 ;, k’lown as tlw Ottawa 
O' irrrrrce) is !>-in 3 hdd. tlw cisv is ibrongefl 


with people. On the ouLskiits of the rity is 
Rideau Hall, the residence of the Governor- 
Genera! of Canada. This is guarded by the 
Royal Canadi.in Mounted Police, whose head- 
quarters also arc in Ottawa {set Canadians, 
VoJ. I). 

See alio C-sNAtis. 

OZONE. It is often said tlint the reason svhy 
seaside air is $0 healthy is because there is a 
great deal of oronc in it. 7'his is quite untiiie. 

07onc is a form of oxygen in which each 
molecule is ctmiposed of three atoms instead of 
the normal tv.'o. It is fanned svhen an electric 
di'chargc passes through air; and, as it h.as a 
characteristic smell, this used to he considered 
'the smell of electricity’ (often to he noticed in 
underground electric raibvays). The great vrduc 
of o/onc in purifying the air is due to its rc.idi- 
ncss to shed the. extra atom ami turn into 
ordinary oxsgen. Part of the f'-ding of 'fresh- 
ness' in the air after a ihur.dcr-storm may welt 
be due so she liberation of o/one by the ll.ashcs 
of lightning. 

Oronc is parsicularty plentiful in the 'strato- 
sphere’, wjiidi is the name given to one of the 
kisers of the .A.'ts!oii''!sj rr 
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PACIFIC ISLANDS, The Pacific is by far the 
greatest of the oceans, so great that it could coo* 
tain the land surface of the entire globe and 
much more Its span at the equator is 10,000 
miles, and it contains the world s most profound 
submarine depths Its islands and islets are 
literally uncounted {see Oceans) We are con* 
cerned here with what are commonly called the 
South Sea Islands, that is to sa), those island 
groups originally discovered and still inhabited 
by the Polynesian, Micronesian, and Mela* 
NESiAN peoples (qqv Vol 1 ) The rncific 
Islands include New Guinea, the second largest 
island in the tvorld They also include thou* 
sands of coral atolls, some inhabited, some not, 
some mere specks on the ocean On some 



islands there are mountains of 16,000 feet, on 
others the highest point is less than 15 feet above 
sea level 

Although almost all the South Sea Islands lie 
within the tropics, it is natural that such a 
vancty of structure and climate should lead to 
a great variety of vegetation E\ en m the tropics 
height alone can produce in the volcanic islands 
graduations of temperature and environment 
that range from bitter cold on barren mountnin- 
tops, to steamy valle^-s clad with dense bush fed 
by a torrential rainfall, or to the hot, unhealthy 
mangrove stvamps along the coasts The atolls, 
or ‘low islands’, on the other hand, covered as 
they arc witli only the thinnest sprinkling of soil 
formed by disintegrating fragments of coral, 
support little vegetation other than the coco nut 
and the pandanus palm or screw pine Their 
scanty rainfall is subject to periodic droughts 
so drastic that e\en the nuts may be destroj’ed 
and the natives at times brought near starvation 
In compensation, the sun shines and the breezes 
blow on their open airy rings of coral to an 
e.\tent unknoivn in the dank jungles of some of 
the great islands of Melanesia 

Tropical forests cover many of the Pacific 
Islands In these there are many kinds of trees 
including coco*nut and pandanus palms Reeds 
and grasses cover the open and swampy areas 
on volcanic islands There are few indigenous 
flowen and shrubs, though on the more fertile 
soib imported plants such as the beautiful 
cassias, tulip trees, and flame coloured flam* 
boyanls do ucll In the islands that he in the 
hurricane belt, in particular Fiji and Samoa, 
there is periodic devastation of whole crops by 
violent Tornadoes (q v ) uhich are usually 
accompanied by destructiie flooding Rivers 
have been known to nse as much is 70 feet in 
a day, destroying Mlhgcs and plant'itions 

Every island, volcanic or atoll, produces the 
coco nut palm, which grows freely without much 
cultivation and yields Copra (qv Vol VII), 
the dried inside of the coco nut Production of 
copra by large European owned companies 
and by white and native planters has long been 
the staple industry of the Pacific Islands 
Modem chemical science, however, and the 
production of vegetable oils nearer the centres 
of consumption m Europe and Amenca have 
combined to make prices fall and copra appears 
to be a declining industry So far there has been 
no great attempt to replace it, though m some 
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nte.-'<5 n(iier indiiitrics have J'cen developed. 
(loM, for imt.inrr, obtained in Fiji .and New 
(inineA. "inuar i<; r,rown in Fiji .and Ha\saii, 
(Ve.ni Mind and Nauru produce plio'sphatcs. 
'i n'-re i<i .a fiourbhinc; cocoa indusir)' in Samoa 
and Nc'.\ Cuinea, and v.anill.a is grown in T.ahhi 
and New CiUdonia. All ihc islands, c.xecpt 
sl.o-a of Miuoucsi.a, produce in Iciser or larger 
.air, um(s b.ananas, pine-apples, and other fniit, 
K.’h wild asul cultivated, such as oranges, 
k-nusns, p.wpaws, and melons. For their own 
t^cvnr.jnion I’.icifie ]«l.uidrrs grow root-crops, 
u; u iK lait^, y.uns. .ind ssscei potatoes. Tin ough- 
< at IVnyir'ia .tud Fiji the natives grow large 
spi.v'titi'-' of k.av.a, a root from \shirh is made 
.'u into'dc.ntiiig dnn'.. used on ceremonial and 

, I oce.'>'‘'(ns. 


arc reg.irclcd as great lu'cunrs. Most isKanders 
arc c>.pcrt lishcrmcn — and fish Ls a most im- 
portant p.art of their diet. 

Since the epic voyages of the Polyne.sjans, 
thcie has been little communifalion between 
titc island groups until modem times. Now, air 
and sea communirations ate being developed, 
rspccialiy between those islands lying on the 
mute hcissccn the United .States of Amci ira, 
New Zealand, and Austr.alia. ^Vi^hin the islaitd 
groups, communiration is by coastal stc.anier 
or by cutter or motor-launch, .and in the mote 
baekw.ird legions by canoe. On the larger 
islands, the more dcs’cloped arc.as have internal 
ro.ati systems svith a certain amount of motor 
traflic, while in die ler^-s developed nre.as trasc! 
is still by ranne along rivers, on hot-'e-hark, or 
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PAKISTAN, DOMINION OF. On 15 August 
1947, British India was divided into two 
Dominions — Pakistan and India Pakistan ui 
eludes the former provinces of Sind, North svest 
Frontier Province, Baluchistan and parts of the 
Punjab and Bengal, as well as some of the 
princes’ states m the north of India There arc 
two parts of Pakistan, separated from each 
other by territory belonging to the Dominion 
of India Pakistan is the country of the Moslems, 
followers of Islam (q v Vol I) Its capital 1$ 
Karachi, in Sind on the north west coast 

See also India 

Sec also Vol I Indian Psqples, Indians Hill Tribes 

PALESTINE. This country — the 'Holy Land , 
strangely enough of Jews, of Moslems, and of 
Christians — took its name from the Pliilistines 
who hved on its coastal plain in Bible times 
Lying at the south eastern corner of the Mcditer 
rancan Sea it is bounded to the east by the deep 
valley of the Jordan (c^ v ), beyond which lies 
Jordan, formerly Transjordan a huge plateau 
from 2,000 to 4 000 feet above sea level cut by 
fertile valleys and very sparsely peopled by 
Arabs Palestine proper, west of the Jordan, is 
about the size of Wales, being 143 miles m 
length from Dan m the north to Beersheba tn 
the south, and averaging 40 miles m width from 
the Mediterranean to the Jordan Jerusalem 
(q V ) and the ports ofHaifa, Jaffa, and Tel Aviv 
are the only large tovms In the north arc the 
hills of Galilee, the southern end of the mountains 
of Syria and Lebanon Between them and the 
long ndge of hills which rises steeply from the 
coastal plam to the west, and the deep nft of 
the Jordan valley to the cast, is the Fcrlilc Plain 
ofEsdraelon (j« Map, p 17) 

The climate is pleasant It seldom rains 
behveen the end of April and the beginning of 
October, and in these months glonously sunny 
days are assured Spring and autumn are like 
go^ Bntish summer weather Winter is short, 
but cold and wet, and though snow falb in the 
hilly districts it seldom lies long Fu-cs arc ncccs 
sary only from November to March July and 
August tend to be too hot for Europeans, but 
arc not unbearable The most trying penods are 
during Khamsins, when for three to five da)’s a 
south-east ^vlnd brings great heat from the 
Arabian Desert 

Palestine differs \cry much in looks from 
summer and autumn to winter and spring In 
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summer and autumn everything is scorched by 
the fiery sun, and the whole land is tawny ir» 
colour After the winter rams and until early 
summer, vivid green is the predonunatin^ 
colour Few sights can be more lovely than thtf 
varied carpet of spring flowers on the hill sides 
plains, and valleys There are scarlet anemonest 
dchcatc pink cyclamen, blue comflowen and 
lupins, heather purple wild campion, brilliant 
narcissi, and yellow daisies The air for mile^ 
round Jaffa and the Plain of Sharon is filled by 
the sweet scent oF orange blossom and later iri 
the year there arc lilies, tulips, and orchids 
Olives, grapes, figs, and pomegranates arc 
grown on terraces on the lower hill slopes 
^haron is known for its oranges, lemons, grape 
fruit, and bananas Dates come from Jericho ifl 
the Jordan valley Sometimes as many as fout 
crops of wheat or barley are reaped from the 
same field m one year There arc flocks of sheep 
and goats on the hilb and herds of cattle on the 
nch pastures of Samaria 

Until recently, Palestine’s industries were 
based on its main crops Oranges were exported 
from Jaffa, soap was made at Nablus from olive 
Oil, and light country wines came from the 
grapes To day, in addition to those activities, 
building cement is manufactured, potash ri 
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rstr.-.cjrid from the Dead Sr.A (q.v.), oi! is 
irfinfrl nnif.i (the seaTiiinus of the oil pipe- 
line from Ir.vq}, dt.unonds nrc cut nnd polished, 
fnnt'. jam^, nnd juices arc tinned for export, 
arid leather pootl*, medicines, sv,ccls, anti choco- 
late arc made for local and Middle East markets. 

'ilaerr arc tf. o main peoples. There arc Arabs 
v.dth leinirrly sv.tja. and claarmini; manners, 
fallowing tr.auitioua! lasvs and customs and 
wc.aring a flowing citrnsut or robe, 'I heir tr.idi- 
tioa.a! hc-ad-dreas is composed of a circle of 
nnbroidcrrd rope (the origin of the kingly 
Cfo'.wi) l.aid over a ssoven white .<^ha\vl which 
covers the head and protects the back of die 
tsr.-k from the powerful sun, or the f.icc from the 
driitiiig f.and of tlic dcseit. Then there arc Jews, 
unsally in European dreas, forceful in personality, 
fired by my.stic faith, adopting ^Vcstcrn methods 
of agriculture, building new co!onic.s, and setting 
up new induslrias in the land which they claim 
as the historic home of their forefathers and from 
which they had been exiled since die destruction 
of Jerusalem in A.n. 70 by the Romans. In 1959 
the independent Jewish state of Israel was cstab- 
billed in Palestine. Jerusalem is tlic capital of 
I'r.irl. 

aV'i Vol. 1 ! .AfATw; Jrws. 

PAMIR MOUNTAINS, rrc Hiv!a(.ayas; Asfs. 

PAMPAS, s({ Giiassiji,xos; ARorsTt.VA. 

PANAAIA. This Ccntr.d American republic is 
bfii known brcausc of the great Pa.vama Can.m. 
(q.v. Vo!, nj, completed in lOi.p whicli con- 
nects die Atlantic and Pacific Occ.ans through 
the narrowest part of die long neck of I.aiul 
joining North and South America, llic Pan.aroa 
RtpHiblic is cut in two by an international canal 
r.'iie, extending about 5 miles on carJi .side of 
t.'m canal. Ttic long mountain r.inge, whicli 
rui« .all throii.:h C}.'nn.AL Awrr.icA (q.v.), dtops 
to about gtx) feet above sea-level at die place 
where the can.al w.i< cut; and thi' low s.addlc in 
the mountains w.vs also uwd as a route for the 
r.iilsv.iy from Colon on the Adantic side to 
P.mama City on the Pacific. 

n-.e tropical climate and die fertile sml pro- 
d're rich h-irsests. On the eo.xst.d lowlands, 
l'an.sn\5, cacao. Cfx->nuts, nibber, and sugar 
are cuhisrstrd. Higher up, coffee b erosvn and 
ertt]- rt.ired. Much of r.triarn.a, hos'.cvrf, h 
ujur.inbited. Pr..xRi, risjrc-o (q.v, Vol. VI} is 


isnjrortant, and motlirr-of-pc-trl a profitable 
cx|iort. 

Panama City, the rapit.al, is an atti active 
co'inopolit.m city, but with a definite Sp.rnish 
character. The cathedral, built in iffio, its 
tsvln foss'crs inlaid svith niother-of-pe.arl. filers 
the m.nin square in which are otlier fine build- 
ings, Old Panama, founded in 1519 and 
situated some 5 miles north of P.mama City, 
ssas the fuxt European settlement on the main- 
land of Atnerica. It was .sacked by Morgan, 
the pirate, in 1671, and nothing is left of its 
r.aihedral except one tower, now ovcigrossm 
with creepers and grasses. 

See ai<o CixTRAi. Avrtues. 

Sre a!'o Voh I; Ci .vruAt. A*i! pitwvs. 

PANAMA CANAL, jre Vol, 1 \'; Paxau.s 
Caxai- 

PARAGUAY- Tlu.s is one of the two inland 
republics of Soudi America, the otiicr being 
Bolivia (q.v.) {see Map, p, 415). Par.nguay, 
however, is connected with the sea by the River 
Paraguay. This rh'cr is navigable by sea-going 
ships as far as Asungon, the capital, and after 
joining the River Parana, runs into the great 
River Plate estuary' and duis to the Atlantic 
Ocean. 

There arc just under 1) million Paiaguaynns, 
most of them living in Old Paraguay which lies 
between the Paraguay and Parana Rivers to 
the cast. Here, a range offlat-ioppcd and thickly 
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forested hills runs north and south, and between 
the hills he wide valleys with brick*rcd soU, 
covered by rich grass, and sometimes swampy 
with palm»fnnged, shallow lakes This district 
was first farmed by Jesuit missionaries who 
planted orange groves and first used the plant 
‘yerbV to make the Paraguayan tca,^rfca mali 
Now, maize, rice, and vegetables, as well as 
oranges and grapefruit, are grown 
West of the Paraguay River arc level plains 
of black earth and sand, called the chaco The 
lower and wetter land makes rich pasture, and 
large cattle-farms are growing up Cotton and 
sugar cane are cultivated On the higher parts 
grow the quebracho trees, which provide a 
hard, heavy timber good for building The 
quebracho logs are too heavy to float, and so 
have to be carried down the river on rafts of 
cedar 

Asungon, the capital of Paraguay, is on the 
east bank of the River Paraguay, standing on 
a sandy plain overlooking the river It avas 
founded in 1536 by the Spaniards, and many of 
Its houses are of Spanish Moorish design, low 
and built round court-yards It is the only 
large town in the country and has a population 
of about 95,000 people Paraguay is still a back- 
ward country There is reported to be consider- 
able mineral w ealth of iron, manganese, copper, 
kaolin (china clay) , and oil, but so far these have 
been little developed 
Sec alio South Aheiuca, 

See aIio Vol I Paraouayans 

PARALLAX, ste Astronouy, Mooern, Sec- 
tion 2 

PARICUTIN VOLCANO. At PancuUn sacn- 
tists have been able to watch for the first tune 
a volcano being born, growing to matunty, and 
thendymg InFebniary 1943, as an Indian pea- 
sant called Dionisio Pulido was ploughing his 
field about 2 nules outside the village of Pan 
cutm in Mexico, he noticed that the soil was hot 
against the soles of his bare feet Later, his son 
said he heard noises under the ground, and 
white smoke began to come first from a small 
hole and then from between the fiin’ows 
In about an hour’s time hot rocks and dense 
clouds of dust and smoke were being ejected 
from a hole about 30 feet deep and there was a 
loud nimbling noise 

By the next morning there was a volcanic 


cone 25 feet high In a week this cone was 
550 feet high, in ten weeks 1,100 feet, and m six 
months It was 1,500 feet high The village of 
Pancutin, from which the new volcano took it? 
name, was soon overwhelmed by vast quantities 
of sand, lava, ashes, cinders, and dust The 
country was mined for at least 40 miles round 
Pancutin, and dust and ashes were showered 
as far as Mexico City, 200 miles away 

After about 2J years the erupting of ash had 
ceased, but Pancutin was still continuously 
active, pounng lava from one or other of its 
vents Then, on March 4th 1952 itstoppedalto 
gether, as suddenly as it had begun 

See also Volcanoes Mexico 

PARIS. On the River Seme, 120 miles fiom 
the sea, lies the great city of Pans capital of 
France Situated in the midst of the Pans Basin 
a lowland of great fertility. Pans is easily 
accessible from all parts of the country — the 
chief factor m the nse of the city Pans is a busy 
inland port on the river and canal s) stem which 
serves northern France, and is the terminus of 
road, rail, and air routes converging from every 
direction It has a population of nearly three 
millions 

At the time of the Roman invasion of Caul 
in the first century b c , Pans was nothing more 
than a fishing village on the little island of the 
Seme which is now called the lie de la Cite 
Its Roman name was Lutctia, and it was here 
that Julius Caesar received the surrender of the 
rulers of Gaul Under Roman rule Pans grew 
into a city, spreading to the mainland north and 
south of the island The ruins of a Roman 
palace can still be seen near the left bank of 
the Seme 

As the centuries passed, buildings covered the 
hills of Montmartre and Montparnasse, and 
by the middle of the 19th century Pans was 
bounded by a fortified wall over 20 miles m 
circumference This was necessary for defence 
owing to the unsettled state of France m the 
years following the French Revolution 

The lie de la Citi is the heart of Old Pans 
It contains the famous Cathedral of Notre Dame 
This was begun in the 12th century, and its 
exterior stonework is enriched with fine examples 
of medieval sculpture The Pont Neuf (i6th 
century), oldest of the city’s thirty bridges, con 
nects die lie with the mainland The streets 
fronting the Seine are called quau, and those on 
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NiMrr n.T.;ie h in On: centre, nii t!ie lie <ie la Cite. In the Inrr-tonnd, ori the Icfi banl: of thr Seine, is part of liie 

i^titi Quarter. O'.-/' A{<Ur.r.t riif 


li'.r left brmU rtre noted for tlic mitncrcnts book- 
!.!uiP, .dtadrcl by trcfi', ^v!)idl line Use river 
|s;sr."ipc?. On the rigiit b.ink, tsot far from the 
lie, iiri. a district of narrow Jtrccis and liigh 
aiifiens hotres called the M.arars, once the 
honsrs tsf ilte .'tristocracy of i’ratscc, but now 
yiven over to r.r^lcct and dec.ay. Att oc.casioisal 
svali pl.'iqitc recalls the ibrnicr noble char.ictcr 
(■•fthb qti.istrr. 

After the Revolution, tlie rcbuiUlint^ of Paris 
v,;>.s nnderrakets by Xrspoleon I. Strong for tifir.i- 
tio!;-. uvw np sound the city, ss.arrow cnvnked 
tasects \sxte .swept away, and Mraight avetnscs 
avid ijrcdinrd bottlcvardt were bsiilt. Public 
cat dm? , staiuo:, and momttnctits, such as tltc 
Arc tie 'rrK>:ti]):'.e. en'.?i'.:U:>;;fd the Jiew city, 
dlte piisscjj.’.d a'c'n'f.r^t v.;is Harorv ilatmrnan. 
Us tlh t P.',ri.s had been sebntU — but it was ag.ain 
partly drr,ticA'Ml by Grnnats iKimb.ardtnent 
dunne ihz sicyc. 'J'o sttake n'-.atTcr.'i svorsc, after 
the cits 's opstul-ttion st fell into Utc hands of 
o;’,tej'nisi.s \sb.o added to the destruetion by 


burning many buildings including the Louvre 
Library anti ilte famous Tuilcries ibdace, 'Fhe 
city was soott rebttih, Itosvcvcr, and is to-day one 
of the most beautiful of Luropcan capitals. 

In addition to its function as the administra- 
tive capital of France, Paris i.s also the centre of 
French art and culture. 'Ilte most famous of the 
art galleries are the I.x)uvtc and the Lusem- 
hourg, both of which house prirelcs.s collections, 
'Use .Sorbonne is the Untvct^fiiiy of Paris. It h 
in the Latin svhere students h-ave lived 

for many grncratioris. 

Paris is noted for luxury artd g.aicty. Her 
many ilseatrc-S, cabarets, atsd rc.-taunints are 
well known to visitors from all over the world. 
'Ilie OtK-'r.’. Momc is the largest in csaitctice. 
Tlte trreat shops on the bouics-arth arc filled 
with luxury goods, Tlte rh.anufacturcs are chicllv 
luxury g(v>ds — motor-cars, jewellery, prrftirne^ 
and clQthing"-and the diy is famed as a centre 
of foraninc fobiona. 

?«• also F 
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PATAGONIA, see Argentina. 

PEARL, see Vol. II: Pearl Oyster; VoI. VI: 
Pearl Fishing. 

PEAT, Coal; Moorland and Marsh 

PEKING (Peiping). Peking is above all a 
monument of the splendour and dignity of 
Chinese history. Before the Republic the city 
had been, at intervals for a thousand ^•ears, the 
seat of the Chinese emperors Genghis Khan, 
the Mongol, destroyed it in 1215; his grandson, 
Kubla Khan (qq.v. Vol. V), rebuilt it, and the 
succeeding dynasty, the Mings, made it the 
place wc now know (see Chinese Civilization, 
Vol. I). 

Pelving is in the far north-east of China, only 
just inside the Great Wall (q.v.). It seems 
strange that China was governed for so many 
centuries from such a remote point, but prob- 
ably it was because Peking was in an ideal 
position from which to guard against the con- 
stant danger of invasion from the north. And 
then, when the Tartan and Manchus had suc- 
cessfully invaded and established themselves as 
the ruling power in China, they did not wish to 
go too far from their own homeland, and Peking 
remained the capital. When China became a 
republic, the new rulers chose for the capital 
Nanking (q.v.), which is nearer the great centres 
of population. 

PeWng is sunounded by 22 miles of towering 
walls, broken by sixteen gates at equal distances 
apart. Within the outer walls there is a plan 
of citics-wjthin-cities, resembling a ‘Chinese 
box’, and showing the hand of one all-powerful 
planner. The innermost of these is the Emperor’s 



palace, called the ‘Purple Forbidden City’, a 
vast expanse of range upon range of court-yards 
flanked by lofty pavdlions. This is contained in 
a larger enclosure with walb 4 miles in length, 
fllled with pleasure grounds, temples, and lakes. 

While thb magniheent palace is to-day but a 
museum shosv-piece, the life of the city is far 
from being extinct. Though of small com- 
mercial importance, Peking is still a vigorous 
centre of Chinese life. Its importance is cultural. 
Peking has long been the spiritual home of 
China’s scholars, and up to the time of Japan’s 
invasion it contained many of the principal 
schoob, umversities, learned institutions, and 
artbtic centres of the country. To-day Peking 
may be a provincial city, but it b one ^vlth 
a history, cultural flavour, and architectural 
beauty which make it unique, 

Se« also China. 

PENNSYLVANIA, U«Sjk., see Uniied States 
O f America. 

PERSIA (Iran) Is about seven times as large as 
Great Britain. Except for bvo stretches of 
coastal lowland, one along the Caspian Sea in 
the north and the other along the Persian Gulf 
and Indian Ocean, it is a huge arid and semi- 
arid plateau ranging from s,ooo to 6,000 feet 
above sca-Icvel. High mountain chains border 
the plateau on all sides, shutting off Afghanistan 
and Baluchistan on the east, and the U.S.S.R. 
in the north (see Map, p. 17). 

On the plateau the climate is dry and bracing. 
Summers arc hot, but not unbearably so, and 
summer nights are cool. Parts of this plateau 
provide poor pasture for herds of camels, sheep, 
and goats kept by nomadic herdsmen. From 
these come the hair and svool for the carpet and 
rug industry— one of the most ancient and most 
important industries of the country. In the 
southern part there arc vast areas of sand desert 
with ^moving dunes, while along the northern 
edge there are salt swamps fed from the Elburz 
Mountains, towering between them and the 
Caspian Sea, The most promising parts of the 
plateau agriculturally are in the north-west and 
on the borders of Afghanistan in the cast Grain, 
mtton, opium, tobacco, and vegetables are 
grown, as well as fruit-trees, such ^as pears, 
apples, quince, plums, apricots, and cherries. 

Ibc Elburz Mountains rise to about 12,000 
fJict in steep slopes thickly forested with lime, 
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nnplc, rhn, onk, hcccli, ntul box. The lht;h«rst 
]r-sk. Daiia\rnd, is o\cr jS.o^o feet, 'llic Cas- 
pia’.j toasul lowland h hot, wet, and steamy, 
in its swanifss there is an abundance of game 
biids Rice and rnai/e are culthatcd, and 
or.ange^, lemons, and limes arc grown {sa 
Clv’H\N‘ Sj.O. The cox%’<s of the Pcrsi.m Gulf 
.mkI the Italian Ocean, thongii abo vcr\' hot, are 
<!!T. ,a,nd here tnni.'c, dates, or.tiJges, lemons, 
tnrlc-ns. nxns, and pomegratiates arc grown. 
'i1”'rc are nin'-s from wliich *.ili, sulphur, and 
ted o-d’.re .are obt.ninrd. 

A more recent ronrcc of wealth is the oil, 
‘.ifufptl m.ainly In the Ang!o*Iranian Company 
and rcfmrd sn the refnicry at Ab.adan. 

"il.'Te are alio dcjKy-its of roal, iron, copps-r, 
ntthf-!, .and rob-’h, but so far they h.avc 
5,‘>t dr.clop-d. *ir s'ts-’or<r reputed 

t th,c b-it in th,e wnfJd, is raim'^d r.s’.ar Nirta- 
t'xtr in the r,.>nhi?a»’ Intrnv; (q.vA, th'* 
sar.tal, h in ;h.r r.ortlt, c n th.c south s;rjc of 
ther.inxjrr Isfahan, the capital in tf;e 

t^d-. r.r.d s£th centuries, is nearer liic enure of 


. PRRU 

ilir country. Its tiled mosques; and palaces, btiilt 
in the. jfnh ami 1 7th centuries, are woild fammu 
It is difiicnlt to male an exact estimate of the 
population of I’crria, but there ate probably 
about fourteen million people. 

Sc' also Vol. I: Prest-wx 

PERTH. Perth, the c.apit.al of Western Aus- 
tralia, has a popuhation of about 300,000, and 
is situated on the Swan River about 10 miles 
from the sea, in the soutb-wc.st of the contin- 
ent. As the Swan is not navigable, the harbour 
is at Fremantle, on tlic sea; but the river ncai 
Perth widens out to provide an ideal setting 
for yachting and water spoils gcncr.ally, while 
the stictch of still blue water, witli the great 
Kingbs Park beside h, gives the city its special 
beauty. 

Perth w.as founded by C.aptain Stirling in 
1B29, but its growth dates from the di'coYctic.s 
of gold in Western Austr.alia in the illgo’-s. 
Though the great 'gold rush’ disturbed the 
established way of life of Western Australia, it 
brought new cncrg>' and prosperity to the whole 
State. 

Tlic University of Western Australia, opened 
in 1913, is rcm.ark.abic as the only university in 
the Empire to which admission is entirely free. 
This was made jxissildc by a generous endow- 
ment from a wealthy newspaper proprietor. 
Suitable buildings were provided in one of the 
.suburbs, and the univmity is now the most 
beautifully housed of any in Australia, 

Western .Australia is cut off by 2,000 miles of 
desert from the Eastern States, and the people 
of Perth form a scp.iratc little community of 
their own, cultured and leisurely, .suspicious of 
the policies of the cast, and in many ways look- 
ing more towaids England than towards Sydney 
or Mclbounic. 

See al'o .\nTB.AaA- 

PERU. TIic Republic of Peru lies on the wc^t 
to-Tst of South America, just eonth of the 
Equator (ire Map, p. .115). Jt stretches east- 
ward from a Pacific coast some i, too miles loiig, 
across the ,\ndes into the forests of the Amayon. 
llic Spaniards b'-can to coloni/c Peru in 1330, 
whert Pirarro wared ssoir against the l».c<,s fq.v. 
Voh 1 ;. the Indi.m inhabit.snts of the hand. In 
tlUt Geu'-ral San Martin led an anny against 
Use Spanhh Viceroy, itbcmicd his country, and 
became the .hrst President of t.hc Republic. 

Peru has three scry difTcrent rtgio.us: the 


PERU 



CU^CO, tOUTHEKN I'CRU 

Cathedral was founded by Ptzarro m >534, after the 
lack of (he Inca capital. Afcr^of iMiimld 


coastal lowland along the PaciBc Ocean, the 
Andes mountain region, and the Montana low* 
lands in the east. The coastal lowland varies in 
^vidth from 20 to too miles. This is a region 
svhere very little rain falls and, except for the 
river valleys, it is desert land. But as the main 
winds come from the sea and are cooled by the 
cold current which comes up the coast, heavy 
wet mists are a feature of the coastal lands. The 
river valleys arc svcll-watcrcd by streams fed 
from the snows of the Andes, and grow large 
crops of cotton and sugar>cane in irrigated 
fields The Andes rise in steep, gullied slopes 
from the coastal plain, reaching heights of over 
20,000 feet with peaks snow-capped all the year. 
At about 10,000 feet above sea-level there arc 
plateau areas of svide, rock-strewn slopes, some- 
times known as punas. These extend in the south 
into Bolivia in the Lake Titicaca region. On the 
plateaux and in river valleys, wheat, maize, 
barley, rice, and potatoes are grown, and 
occasionally pine-apples and bananas. The 
Montana region slopes down from the high, 
well-drained, upper Andes ,where coffee, cacao. 


bananas, and pine-apples are grown, to the fiat 
tropical forests of the Amazon basin, with its 
riches of timber, nuts, and wild rubber. 

Peru is rich in mineral wealth: silver, copper, 
and gold had been mined by the Incas for cen- 
turies before the arrival of the Spaniards, and 
Plzarro and his followers took much gold from 
the Indians. To-day Peru ranks third in the 
world’s production of silver and provides four- 
fifths of the world's vanadium, a mineral used 
in stccl-making. Copper is mined, and there 
arc very productive petroleum fiel^. Perhaps 
the most interesting of Peru’s sources of wealth 
arc the deposits of guano left by generations of 
sea-birds on the islands along the shore. The 
sale of guano, a valuable fertilizer, is a govern- 
ment monopoly, and the government has re- 
ceived from this source more money than ever 
came out of the Inca mines. Cotton, sugar, 
rice, rubber, and medicinal plants are the 
principal agricultural exports of the country. 
Agricultural methods arc often very primitive, 
especially among the Indians, \vho plough the 
ground lightly with rough wooden ploughs 
drawn by yoked oxen, scatter the seed broad- 
cast, and cut the ripened grain by hand, thresh- 
ing it either by treading it out by oxen or beating 
it with flails. 

In the Peruvian Andes, llamas and alpacas, 
animals distantly related to the camel, are found. 
The alpaca is reared for its fieece, the llama used 
as a beast of burden. These animab have never 
been found vrild, and must have been produced 
by intensive breeding from their 'vild relatives, 
the huanaco and the vicuna {see Llama, Vol 
II). Communications across the mountains are 
so difficult, and good roads and railways so few, 
that much of the day-to-day transport depends 
upon the sure-footed llama and upon mules. 
One of the railwap of Peru connects Callao, 
the most important sea-port, to Luia (q.v.), the 
capital, and runs on to Oroya in the mining 
district. It is claimed to be the highest standard- 
gauge railway in the world. Another raihvay 
connects the old Inca capital, Cuzco, high up in 
the Andes, with the coast. Cuzco has many 
remains of the Inca civilization, as well as 
beautiful Spanish buildings — notably a cathe- 
dral built by the Spaniards in the i6tb and 
17th centuries. 

S«e also Amazon; South Ameiuca. 

Sec also Vol. I: Peru, Ancient Civiuzation; Peru- 
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^ETROLEU^^, :ee Oil, Natural. 

PHIUrriNE ISLANDS. Tne 7,000 or «> 
j'l.indi of Ujc Philippines lie in fiic P.iaTtc Occ.in 
jtoilh-c.i’.t of Ikirnco, and form the c.Tstcrn 
h .utuiary of the China Sr.a. ^^o^t of the ishtnds 
arc but forks and reefs, only ronic .150 bcinq 
over one rquare mile in area. The largest island, 
Ln/on, almost ,51,000 square miles, lies near the 
nnnh of the group, and the second large.st, 
?vfitidan.'io, about 37,000 square miles, lies 
i.irthcst 'ouih (rffMap, p. 87). 'Fhe Philipjrincs 
ate vcr\' mountainous and arc volcanic in origin, 
'tbere are still several active volcanoes, and mild 
c.'.rthquakc shocks occur quite frequently. 

Many of the islands arc covered wiili rich 
forests which produce vnlu.ablc timbers, such as 
te.ik, cbotjy, and sandaitvood. From the forests 
also come ijamboos, rubber, bark for tanning, 
copra, and coco-nut oil, all of which arc c-v- 
poTted. Where land has been cleared for farm- 
ing, the soil is very' fcitile. Sugar has noss' taken 
the place of tobacco as the principal product of 
the islands. Some gold is found in Luzon, and 
suflifient iron and coal arc mined to meet home 
rrquiicmrnls. It is natural that fishing should 
be an itnpoiiant industrs’, as the sca.s between 
tl'.f isbinds are verq’ rich in fish. The coasts pro- 
duce a {jrcat variety of shell fisfi, and there is 
aho valuable Pi aki. Fisiu.vcj (q.v. Vol, VI). 

■J he J’liiiipjiiiics were named after Philip II 
of Spain, for they became p.art of the Spanish 
Ihnpire during his reign, and remained so until 
after the Sp,anlsh-,'\mcrican war at the end of 
the 19th eenturs*. nicn they, as svcll as Cuba, 
p.Ksrd to America. Since 1935 they have h.ad 
a ronridcmhlc degree of independence, though 
America <ti!i holds certain jtowers relating to 
h'rcign affairs and commerce. 

Ttw jicoplc ol tltc isl.inds, the Filiiiinos, arc 
a mixture of Poly.vl'ian nnd Mai-ay (qq-v. 
Vol. 1), llicy arc on the whole an agricultural 
Ifcop!--, t.aking life c.uily and not willing to firm 
%cry tnteridvely. ITcs* love f»tiviti« and <how, 
and thrir fasouritc enfertainmenfs arc Cock 
Vi ariLNa (q.v. \'o!. I XI and g.ambling. A!?out 

0 of them pirdcfs QirLsti.xnity, the rest bring 
It iddlu* or Moslems, or follo'Mng {lag.m lidicfs. 

riPpiufis r.rns P.ngli'h, and s-'me 

Sp.rni'h is still spoken. Of the native l.inguag'-s. 

1 agalog h.xt lice.n er.cauraeed by die .American', 
ar.i die A'iiay.a tongue is spoken in Miud-snao. 

^4.xnll3, the capital of the Philippines, stands 


PITC.MRN ISI^AND 



on the west const of Luzon and poss('S‘:cs one of 
the largest land-locked harbours in the P.icific. 
Old M.uiila is a walled Spanish ritysvith a fine 
iGth'Ccntury cathedral; but the new town is an 
up-to-date American city svith big Inriness 
houses and wai chouses. Throughout the islands 
most of the people live in vilin';cs in houses built 
of bamboo and with bamboo furniture. In some 
areas in Luzon the hoascs are built high .above 
the ground on poles, and arc rntcred by ladders 
which can be dr.awn up for safety against 
enemies. TIic total popul.ition of the Philippines 
is o'.er niiiclecn miliions. 

See also r.vrr l-tDiiJs. 

PITCAIRN ISLAND. 'Hus is a South Sr.i 
hhtnd of volcanic origin, the most southern of 
the group kmmai as the Tuamoiu (or Paumotu. 
Islands, some of which arc wlranic and .some 
coral (ufM.ap.p. 323). PSicaim is British. Like 
most PAanc hi.A',t>5 (q.s'.), it grosvs coco-nut 
palms, irsipical fruiu, and thruhs. Fish abound 
in the lagoons round die islands, 

'Hiis bland is famous l>ccau 5 c it v. as settled in 
1789 by die mullneen of H.?ri.S. Bsur.ij. .After 



PITCAIRN ISLAND 3, 

having cast adrift their commander, Bhgh, and 
some of the men, the mutineers sailed to Tahiti 
Then they went on to the uninhabited island of 
Pitcairn, taking with them Tahitian women, 
and there they settled 

PITCH, see Asphalt 

PI/ANETS. I. This s\ord comes from the 
Greek planeles or wanderers and came to be used 
because, while the stars appear to swing in fixed 
circles round the Earth, the Planets seem to 
wander about the heavens in quite a different 
way This is because they, hke the Earth (which 
is really a planet also), travel in orbits or paths 
round the Sun Another way in which the 
Planets differ from the visible stars is in being 
too cool to give off any light of their own we see 
them only by the light of the Sun which they 
reflect Also, while the Planets arc so com 
paratively near to us that their distances can be 
reckoned m millions of miles, even the nearest 



fro 1 Tja itzLATTvx mea or tub ptA-VHis 
Tbe exact size of Pluto u oot knows 


Star (excepting our own Sun) is at a distance so 
immense that a quite difiercnt scale of measure- 
ment has to be used {see AsTRo^JOsncAL Mea 

SUREMENTS) 

It has been suggested that the Planets ivere 
originally part of the Sun, but that they were 
tom off by the gravitational puU of some great 
star passing close by, and left revolving round 
the parent body If this theory is correct (and 
there are serious objections to it), it seems un 
likely that such an accident can have happened 
to create systems of planets around many, ^any, 
other stars Then, when vve examine the planets 
of our own solar system, it seems highly doubtful 
that human life can exist on any but the Earth — 
and so there arc grounds for believing that man 
kind may be umque in the iimvcrse Among the 
man> things needed to mamtam human life arc 
a moderate range of temperature, an atmosphere 
that can be breathed, a reasonable proportion of 
water surface to dry land and, possibly, the 
rccumng changes of day and night, summer 
and winter 
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In the Table above, the Mass (q v ) of the 
Earth (5 876 million milhon million tons), its 
radius (4,000 miles) and the radius of its orbit 
round the Sun (93 million miles) are taken as 
units for comparison with other planets Or, to 
form a very rough picture in our minds, we may 
imagine the Sun to be a ball s feet in diameter 
The planet called Mercury is, then, like a grain 
of mustard seed 164 feet away, moving on a 
nearly circular orbit with the Sun at the centre 
Venus would be hke a pea, 284 feet away, and 
the Earth like another pea, 430 feet away Mars 
would be like a pm hc^ 654 feet away Jupiter, 
the largest, would be like an orange at a distance 
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of half r\ mile, whilst Saturn would resemble :i 
smaller orant^c, four-fiftlis of a mile away. 
Urainis would be about the shtc. of a plum i 4 
inilen away, and Neptune like a larger plum 
oJ miles awav. I'itiallv, sve should have to 
inrludc in our picture Pluto, as a small body 
about miles away. Viewed from almvc the 
Karsh's North Pole, these bodies would be seen 
to jwrfoiTu tlir.ir orbits (which arc all vcr>- nearly 
in the ramc plane as the Sun’s equator) in a 
countcr-f lockwisc direction round the Sun, with 
fj'wls chattging gradu.aUy from Mcrcurv's one 
rrvohstion in a quarter of a year to Pluto’.s 
resolution in 2.tO years. On this s.amc scale, the 
nr.atf^t Stak (q.v.) would be some 16,000 miles 
aw.iv. So space is not vcr>' crowded after all! 
hVrr ri',rs 1 and 0.) 

Our veiy exact knowledge of the planets’ 
movrments is ov.ed to the great astronomer 
Kfrt.r.n (q.v. A'ol. V) (tf}7t-itj3o) svh.o worked 
out the I.aw$ of PLmetars' Motion. He found 
that the orbits of all the pl.ancts, including the 
r.ntth, arc not true circles but ‘ellipses*. .Arj 
riiip'c is an oval figure with two centres; the 
rla’cr the centres, the more circular is the dlip'“. 


The dl 
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paths followed Ijy the planets ate 


vc:y nearly circles, and tlic Sun b at one of the 
Ca-o centres. Secondly. Kepler found that the 
phne;? da cot move at exactly tise ttme speed 
all the w.ty round their orbits; tlwy travel fastest 
!-wri tl’.e p.trt ne.'.rrf t soth? Sun andslowcet svhrn 


faithcst away. And thirdly, he found that the 
relation between a planet’s distance from the 
Sun and it.s ‘year’ (or the lime it lakes to com* 
plctc one circuit) i.s the same for all the planets. 
Some idea of the way in which astronomers make 
U.SC of the knowledge of tlicsc laws is given in 
AsTROKOMY, Mf.A.SUIU’.M!-.NTS Of. 

Ix:l us now look at the planets individually 
and in more detail, starting ne,ircr,t the Sun, vdth 
Meremq’. 

2. Mr.RCURV. 'Pliis is not an easy pkmet to 
see on account of its ncanicss to the dazrling 
light of the Sun. Tiicrc arc no very clear mark- 
ings on its surface; but it seems as if, like the 
Moon to the Earlli, it shows the same face to 
the Sun all tlic time, so that it !m continuous 
daylight and intense heat on one side, and Con- 
tinuous dark .and intense cold on the otner. 
It has no atmosphere — we know this because 
the spectm-copc .shows no change in the com- 
po'ition of the '•unliuht relbcted from its surf.tcc 
(xiTf Colour), and also because there is no 
luminous 'halo' (ns ssscr.u y.'ith Venus) when the 
planet pa.'ses very near to tiie edge of the Sun. 

3. Vf-Nfs. I’slis, the Eveninrr Sbur, being the 
nearest, is the brightest of all the planeb—that 
lovely liglit of the momingor evening skv kriOv,*n 
from time immemoria!. Of all the planets, or.Iv 
Mercury .and W.nus go tlirough ihe complete 
cycle of ‘pbarea* like the Mo<->n (jte .Anfos'cnn', 
.Moormu), and thorn of Venus arc she more 
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striking Fig. 3 shows that ^vhen Venus is Tull’, 
at 7 j, it is much farther from us than when it 
has a crescent shape, at, say, Vf Thus at l\ the 
apparent radius of Venus is about one-fifth of 
what it is at Vg’, and it becomes interesting to sec 
whether the increase in apparent radius makes 
up for the decrease of the illuminated part wc 
sec. The fact is that Venus appears brightest at 
about 36 dap before and after passing V, (a 
position known as 'inferior conjunction’). 

It \V9S GAtiLEO (q.v. Vol. V) who first saw all 
these phases by means of his new telescope — 
and the fact that Venus shows a complete set 
can, as he realized, be used as a strong argument 
for believing that the Sun is the centre of the 
solar sptem, and not the Earth {ste Astronomy, 
History of). The absence of clear markings 
makes it dilTicult to know the time of rotation 
of Venus — especially since this planet seems to 
have a cloud-covered atmosphere, composed 
mainly of carbon dioxide. The probable 
temperature of the bright side is 55® C. and of 
the dark side about minus 20® C. 

4. Earth. This planet is described in a 
separate article. All planets nearer the Sun than 
the Earth — that is. Mercury and Venus — arc 
called ‘inferior’. Tliose farther from the Sun 
arc called ‘superior’. Tlicse superior planets arc 
said to be at ‘opposition’ when the Earth is 
between them and the Sun. They arc then well 
placed for observation, though, when opposition 
occurs in summer, they arc Imv in the sky and 
cannot be observed so well. 

5. Mars. This planet, whose name comes 
from the Greek god of war, is notable for its 
’ruddy’ colour. From early dap themarkings on 
its surface have given rise to much speculation. 
Tlierc arc polar caps, probably of ice, which 
show large seasonal changes, like those of the 
Earth. There arc large areas ofa brownish-orange 


colour and other patches of 
greenish-grey— which it is 
tempting to think of as dry 
land and sea, though the 
‘sea’ does not reflect the 
sunlight quite as w’c should 
c-xpcct water to do. Thcri 
there are thefamous ‘canals', 
first noted in 1877, which 
aresaid to look like ‘straight’ 
(i e. great circle) lines inter- 
secting each other and dark- 
ening in colour as the polar 
caps melt. One would be tempted to think of 
these as the result of intelligent efforts to irrigate 
desert land, were they not also found m partf 
which look like seas. But not all observers carl 
see them, and they do not show up in photo- 
graphs; so there is much doubt if they exist at 
all — and (as someone has pointed out) it r* 
strange that ‘intelligent’ beings should maktf 
canals to carry ivatcr from the north polar 
r^ons to the southern hemisphere and victf 
versa, and that water should flow along straighf 
paths rather than according to the contours, 
TTie atmosphere of Mars appears to be about 



FlC. 4. A UAf OF MARS 

The Polar caps and S>Ttis ^^ajo^ (shaped like an elephant's 
trunk) can be seen through a imall telescope. The fainter 
lines are the 'canals' 

50 miles deep, and judging by the small grarita- 
Uonal pull of the planet, it must be very rarefied. 
The temperature of the polar cap and of the dark 
side of the planet is about minus 80“ C., whilst 



m 

ths v.Arm m.iy experience daily clianc;cs of 
a*, inuch io«* C. *llnn, if there 1 % any life on 
the planet, it must be capable of withstanding 
conditions ven* dilTcrcnt from those on Earth. 
Mars has uvo small moons, Ddmos and EholKts. 

6. Tnr. Asrr.Rotns on Minor PtjtNKTs. TItc 
fjUC*tlon, ‘Wtat planet comes next to Mars?’ 
r.thcs an interesting point. There has been age- 
long speculation concerning the rclatioits be- 
tween the ribtances of successive planets. Do 
they form a simple series of numbers? Tlicy 
appeared to— and in 1772 a series was suggested 
sshtchsvorhcd verv' well, except that in one place 
there was a blank where there should have been 
a planet. After that it was alwa\-s stispcctcd that 
there might l>c an undiscovered planet filling 
the ftap (svhich came between Maix and Jupiter). 
In iBoi, a tiny bmly called 'Ceres’ was found on 
tliis orbit, and since then over i,ooo others liavc 
been measured, some with diameters of less than 
50 mih?s. 'I'hesc Irodics arc called ‘The .Vste- 
mids', and, though the mcasuremcnis do not 
allow us to say so svith certainty, it is tempting 
to think that they arc the remains of a planet 
which has broken up. 

7. JtTHT.R. This is the largest and lieas’icst 
planet. A vcr>- small telescope will show at least 
four moons revolving round Jupiter — there arc, 
in fact, eleven. The surface markings of the 
p!.anet consist of coloured belts at right angles 
to the polar axis, llic movement of these, and 
the bulge at the equator, suggest a ver\‘ rapid 
spin — and a ‘day’ on Jupiter is, in fact, only 
alwiit 10 hours long. 'Hie spectrum of the 
rcHcctcd light shows that the atniosplirrc con- 
t.un.t a gocKl deal of ammonia and methane; 
hydrogen and helium arc thought to lie present 
aho. It is pr*>hablc that the entire pl.'mct Is 
p.weous (unlm the iiigh pressure at the centte 
h.is liquefied die g.Tscs there), It was Galileo 
\-»h.o fust s.tw these moons in iGio, and lie w.-is 
ttnicfc by the fact that here sve have a tiny 
svorklng nuxlcl of a ‘hcliofentric', or .sun-in-thc- 
sniddi e, system. It was the eclipses of Jupiter's 
jr.iXU'.s which first en-ihlrd us to measure the 
speed of Ltain* (q.v,). 

S, .Satv-cn. The f.imous 'rings’ of Saturn a.rc 
‘'ue of thcTCOsiasnaring .sights that the telescope 
ran show. Jliey arc dtstitictly divided into 
three, the outermost, with a di.an'.eter alsout two 
ant! a quarter times that of the pl.anet, Ixring 
d-A :drd from the middle one by a sp.ace. 'rnetc 
txo arc as brig’m iis the planet itrd.i 'Ine inner 
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ring, svhich can only be, seen through a tmwerful 
telescope, Ls called the Dirsky or Crape King and 
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has a dust-like texture different from the othetx, 
svhich have been found to consist of ssvarms of 
small bodic-s. The plane of the rings is so .set to 
the path of tlic .Sun that we see both sides of it 
alternately in periods of about fifteen years. 'Die 
thicknc.ss of the rings is r.stimatcd at 50 miles — 
too thin for them to be visible svlicn they arc 
edge-on to the E.arth. 'Ilicy do not rrvolvc as 
one disk: tlic outer edge moves indcpriulently 
of the inner, and, under the influence of the 
planctls gravity, more slowly. Their origin is 
still a matter for speculation. In addition to the 
rings, Saturn possesses nine moons, the outer- 
most of which revolves in an opposite direction 
to the others — a rare occurrence in the heavens. 

9. Ura.vus. 'Ehis pl.Tnet was th'srovered in 
1781 by William Hcrschd, an nm.nteur astro- 
nomer wlio made his own telescopi*. .At fust it 
was thought to be a comet; but calculations of 
its orbit sltowcd it to be a new planet. Ui.mms 
has four moons, and an atmosphere similar to 
Jtipitcr’s. ’Elic temperature is about minus 
200“ C. 

JO. Nr-iTUNT. This planet was ‘di-Jcovcrctl’ 
by mathematical metluxb. .Astronomers in 
ifjg.} and 18.50 had worked on iltc idea that 
rcitain irrcgularitii^s in the orbit of Uranus 
might be explained by the graviiatiotsal pull of 
a more distant planet yet to be dio.'oscrcd. In 
1843, larvcrrier in Erance, and J. C. .Adams in 
Kncland, working unknown to each other, l>oth 
calculated ju*t where this planet «hoii!d be 
liXilct! for. Utih.'sppily for .Adams, his finished 
c.alciilatio:'.'! were ternpirarily c,verIo5ked by 
the then Astronomer Royal; but larverrier’s 
similar calculatio:',: v.'erc lucccsriully med at dm 
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Berlin observatory in 1846 to recognize Neptune 
as a plinet for the first time, although it was not 
the first time the body had been seen 

II. Pluto The outermost planet in the 
solar system was discovered m 1930 It was 
found by comparisons of photographs of the 
‘fixed’ stars, taken at a few days’ interval, in an 
area ivhcre a new phnet tvas supposed (on 
mathematical grounds again) to be It is a 
small planet, but little further is yet known 
about It 

See also Astronomy, Modern, Uniixpse, Eclipse 

PI^ATINUM, see Metal Ores 

PLUTO, see Planets, Section ii 

POLAND. During her long and troubled 
history, Poland has suffered many changes of 
frontier After the First World War, when she 
became again an independent nation, her only 
exit to the sea was by the Polish Corridor, a 
narrow strip of land bcfiveen Germany proper 
and East Prussia, reaching the Baltic Coast at 
the free city of Danzig After the Second World 
War and the shifting of German population 
from East Prussia, the Corridor was done away 
with Poland no^v possesses a large stretch of 
Baltic coast, and covers much the same area 
as m the first centuries of her existence — that is 
to say the lands drained by the two great nvers, 
the Oder and the Vistula (see Map, p 160) 

Except for the Carpathian Mountains and 
the plateau along their western edge, Poland is 
part of the Great European Plain The soil of 
the plain is mainly sandy and requires careful 
cultivation to yield good crops Rye and 
potatoes arc grown everywhere, and wheat, 
sugar-beet, hops, and tobacco in the more 
favoured localities Poland used to consist of 
very large estates belonging to the aristocracy 
Now these have been broken up The small- 
holders usually breed pigs and grow fruit 
There are many forests, mainly of spruce and 
Scots fir, but the forests arc not usually large 
The country is well watered, with many nvers 
and small lakes, and m some places fish, mostly 
carp, are bred on a large scale Poland used to 
be very rich in game and also in poultry Hares 
and pheasants i\ere exported to Germany, 
partridges and turkeys to France, and eggs to 
the Umted Kingdom 

Though the plain may appear monotonous to 


those who cross it in a railway tram, it is in 
reality full of charm, and has, with its broad 
horizons, a quiet spaciousness which is uji' 
pressive Wherever there is a patch of nsing 
ground there is usually a village church, sui" 
rounded by a ring of fine old limes or poplars-- 
and a double row of lime-trees as an avenue to 
the manor house in which the local landowner 
lives, or at one time hved The villages generally 
consist of a long line of white- or blue-washed 
cottages, often with their gardens, pigsties, and 
beehives facing them across the road 

South east of the great plain there is a platea^ 
of rich land, which, especially in the foot hill^ 
of the Carpathian Mountains, produces beaut** 
fill scenery Wheat, sugar-beet, and flax are th* 
chief crops and, in the east, large numbers 
horses arc reared The Carpathians (qvl> 
which run along the frontiers of C z"chosIovaki*^ 
and Roumama, are high, steep aid forestet^ 
There is magnificent scenery, espccnlly m th® 
High Tatra region, where many pt iple go 
winter sports and summer chmbi g The tw^ 
great nvers, the Vistula and Oder both hav® 
their sources m the Carpathians 
Though predominantly agricultuial, Polan 4 
has important industncs as well Some of thes^ 
are connected with agriculture-— as fir instanc^» 
bacon-curing, the extraction of sugar from beeh 
and the disullation of potato spint Others ar^ 
of independent growth In the distnct of Ldd^i 
to the west of Warsaw, cotton and woollen good* 
and artificial silk are produced in very large 
quantities Bialystok, m the north east of the 
country, manufactures textiles, mai ily blankets* 
while Bielsko, in the extreme south ivest, pro' 
duces very fine broadcloths Czestochowa, a* 
well as Its famous monastery which is a place cjf 
pilgrimage for Poles from ^ parts, has impof* 
lant jute factories A considerable metallurgical 
industry nas ansen near the deposits of iron ore 
near Kielce The Polish Government has done 
much to develop industry in this part of Poland 
by harnessing some of the water power provided 
by the innumerable torrents rushing doivn froth 
the Carpathians The great dam at Rozndi*^ 
ivas just approaching completion in September 
1939 Coal, mainly in the great Silesian coal* 
fields, a the only mineral wealth, apart frorh 
rock-salt, which Poland possesses m quantity 
Silesia also has zinc mines Almost all the former 
Polish oii district lies east of the new frontier 
between Poland and the Soviet Union 
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r<i! A.' o: Tifc I mu town or cvfr^v o\ Titc 
r.Vw4. 


7Lc Vislul.i lias ahsa^-s been the main artcr\’ 
of Poland. The old capit.al of Cracou' and the 
Tiw capital of Warsaw (q.v.) ate situated on 
it; and Poland’s natiir.tl port, Dniiriq, is at its 
mouth. When in <p.al<*. the N'istula cirrics down 
enormous quantities of sand, and is apt in 
consctjucnce to shift its main channel ftom side 
to sMc of the bro.id bed within which it flows, 
P»ctwctn \Var».aw and the sea there arc many 
thrivint^ towns on the banks of the \'istvila, some 
of tliem, for instance, Tori'in, the birthplace of 
(^ORrRNtri's (q.v, \''oL V), of considemblc sire 
and of pre.it ntttiquity and licauty, 

D.mri" and Wnrs.uv sufiered great dcstruc- 
tirn in the Second ^Vorld War. P.rnzig, one of 
the finest tms'ns in northern Kurope, was built 
Lr t'ue most part with the wealth which its 
m'u-chmts gained from the fiow of trade passing 
ihiou ;h die port and up the Vistula. Warsaw, 
in tbs' smAsn, was a town of the tpsh ccatur>% 
s.hsrh had been jhilfuliy I.O’d out about 1820 by 
ciescr Jjalmn architects. rt).'*',an. jn the sves;, 
inff'-red eon^id-r.ibly in the swr; but, fortu- 
r'f'ely, Craroi*’, pf-jh nn the most beautiful 
Po!r'’n city, anerped with most of its fmc bmld- 
mgs itttact 

,',>4 I;rci.fs, 


POLARIZATION, sre Ltettr. 

POLAR REGIONS, z. These arc, strictly 
sjjcaking, tlio'c parts of the earth’s surface that 
lie between the Arctic Circle and the North Pole, 
and between the .Vntaielie Circle and the South 
Pole; but these definitions must be modified 
when conditions of climate and vegetation are 
considered. North Polar or Arctic legions tjo far 
south of tlic Arctic Circle in Canada, and stop 
far north of it in Ilurnpc, Arctic rr-jions may 
he defined as lands svith a long rold winter, a 
short summer, with no tiec growth, and with 
their 5C.T5 congested .''11 tlie year round ss'ith 
floating ice. No pari of Europe is included 
bcc-iuse slrotig cun cuts from the -Atlantic cairc 
a gulf of relative w.antuh on tlic Euroji'-.'in side. 
In the Antarctic, with its murh more severe 
climate and little summer, tlic limit of the pohar 
regions is .aijout hititudc Go'' S. S'.hirh ti rmigldy 
the northern limit of floating pack-ice. lee- 
bergr, hens ewer, flo't farther nouh to l'"s rold 
climates and s^as. 

2. Apcrtn Rrotov', Arrti'' and Antarctic 
regions differ widciy in char-actcristic*. 'fhe 
North Pole I'cs in the Arctic be.a, an cxtcn'K'C 
icc-rovcrcd sea tlt.at is prohah’.y nr.er open 
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enough for a ship to navigate. This sea is sur* 
rounded by a ring of islands between which are 
channels, the widest of these being the Green- 
land Sea, between Greenland and Spitsbergen. 
Next in width, but much narrower, is Bering 
Strait, befivcen Asia and North America; and 
thirdly comes Smith Sound, between the 
Canadian Arctic Islands and Greenland. Pack- 
ice, formed in the Arctic Sea, is driven out 
through these channels to the Atlantic and, to 
a much less extent, to the Pacific Ocean. 
Conversely, a certain amount of relatively warm 
water flows into the Arctic Sea. Of the Arctic 
lands, Greenland alone has a huge ice-cap; but 
Ellesmere Island, Baffin Island, parts of Spits- 
bergen, and most of the islands of Franz Josef 
Land have small ones. From these caps 
Glaciers flow outward and shed Icebergs 
(qq.v.) into the sea. 

All Arctic regions at sea-level have low vrintcr 
temperatures, but at least three months of sum- 
mer with occasional warm days. Snow falls in 


winter, but generally melts 
in summer at low altitudes. 
No Arctic land, except where 
it is covered in ice, is devoid 
of vegetation. On low ground 
there are many bright flowers 
in July and August. Pasture 
in most lands is enough to 
support musk-oxen and rein- 
deer. There are also foxes, 
changing from brown in sum- 
mer to blue and white in 
winter, polar bears, wolves, 
ermines, seals, walrus, nar- 
whals, and great quantities of 
fish and other lowly creatures 
in the sea. Many sea-birds 
— gulls, petrels, and others — 
come north to nest in sum- 
mer; but there are few birds 
in winter. The only human 
beings native to Arctic lands 
arc the Eskimoes (q v. Vol. I) 
of Arctic Canada and Green- 
land ; but there are few Arc- 
tic lands that now have no 
European or Canadian popu- 
lation, such as the traders of 
the Hudson’s Bay Co., the 
Danes in Greenland, and the 
Norwegians and Russians in 
the coal-mines of Spitsbergen. There are also 
weather observatories in many Arctic lands, 
which help m making the Weather Fore- 
casts (q.v.) for the British Isles and elsewhere. 
Between them, Norway, Denmark, the Soviet 
i/nfbn, and Canada daim aU the Arctic lands 
3. The ANTARCTtc Regions are occupied 
mainly by Antarctica, a continent of 5 million 
square miles, or about one and a half times the 
area of Europe, in the heart of which lies the 
South Pole. Almost the whole continent is 
covered with a sheet of ice several thousand feet 
in thickness. Gradually by its own weight this 
ice-sheet, made from consolidated snow, slips 
outward and breaks off into the sea in huge icc- 
bei^ that may be anything from some hundreds 
of yards to 50 miles in length. This ice-sheet is 
a complete desert, broken only by some lofty 
ranges of bare rock. Nothing whatev'cr, plant 
or animal, lives on it: there can be no land 
animals in the Antarctic because there is no food 
for them. 
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Tt\c Antarctic 3? a!u-.-!;.a 
fnM except on a few calm, 

'.(fltty d.i)"? aWot jnk]';ri!3>- 
i!wr-~.tnfl even in summer, 

(rjuprrafiircs ,’s3/ovc rrcr?in!t- 
j>'>int arr rare. Jti the lorn: 
v.i.'jtrr, temperatures may fail 
tf) over too” of fro'^t. Vcr\’ 

Antarctic wiiui'!, blow- 
in" from the deme njr maso's 
on liic plateau, carry- sno\e 
hffore them, causitig terrible 
hlirrards. 'fhcrc is never any 
rain. Xn plants, except a few 
tnos-es and lichens, gross- in 
the far totith, and there is no 
«■>!!. In summer a fess- roeky 
l-r.-ichts and crags bctucen 
the ire cliffs of the great tcc- 
di'-rt arc bare of snow for a 
fr\s weeks, ,nnd become the 
ne-ting place of sca-biids, 

• urh ns petrels, gulls, tcins, 

,aiul — above all — penguins. 

In summer penguins arc 
rveryv.hrre round the coast 
and on every rocky islet in 
Vast noisy rookeries, many of 
vhkh include .several million 
intds. V.u ions small penguins 
.uc most tmmeious and most 

r. oiw, .and they all leas-c for the open sea in 
.uimmir. Tiie rare and lonely Emperor Penguin, 
‘rldoinsecn except in p.rirs, nests in thrmiddicof 
the V. inter and never Ic.avcs tlie .Ant.rrciic. Sev cral 
kinds of S''a! are very- numerous, because the 
A' t.isciic seas, like tliosc of the Arctic, abound 
V sd) fob, rhrimps, and other marine animals on 
vl'ivh s-'als, penguitrs, and petrels flourish. The 

s. 'h'aMe fur-seal h.as been practir.illy c.xter- 
taniated. Whale; arc numerous in the sc.~. 

.•\ntaicsica (the Antarctic or Southrm 
i-e-o' ; but onlv the v.ihicle''s gramprrs or killer 
S’ -t-d-. a srn.rll. flerce animal, go-^ in .anrong the 
p.r'Ioee. Tim i.irgc sUr.iles provide rhe only 
ei’:*ur.-r.*i.al product to he fnirnd in .Antarctic 
5'-.’.'!.. W’naling stations irave been cstahltshed 
on S'"', era! islands ; but large factory ships arc 
grncr.diy med .-is flenting st.rtions where the 
'■ruiles arc cut up arrd boiled for oil, preserved 
i'T V ’.nle-rne-at, or ground down for manure 
(!!■' V.'uvtixc, Vok VI',, 'llic prospects of 
■'HtJ.; i''d to various states ckaiming jovereignty- 


of .Ant.iictic lands—Gtertt Ihitain, 

Xorw.ay, Australia, .and the Argentme. Hut the 
lands will probably never be of corrtinuecJ 
intcicsi to anyone but srientifle tgcploicrs. 

See alio Aticrivr I?r-x'.Ds; CeifVLAsrj; IrrtAM>; 
1’or.AR Rroio-vi (flyrr oration). 

POLAR REGIONS (EXPLORATION). 

I. Covpmoxs OF Poj..\n 'ruAVr.t.. The cliicf 
difflculiy in exploring Polar Regions is one of 
tr.an'-port. In the winter, sorneurtres even in the 
summer, S'-.a-ice fotms, -and thi; ice drifts to and 
fro with wind and current; while huge nnav-es of 
l.and-icc (titut is, consolkkited snow) are «hed bv 
glaciers into tire se.r and endanger shijn. Polar 
ice is generally h srd enough to art open a riup; 
while a ship caugh* among ice drivitjg before a 
strong wind is easily rrmti'--d. In c.ariy days, 
when all vcj-«-p vs ere propellefl iry rail .alone, 
the d.angcr was greater than it became whers 
aizxiliary steam v<.a.s add'-d almut ilw middle of 
the sp'Ji century, Meeli-m ru!!-|y,wcre<i st'*am- 
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vessels are even safer The keels of polar vessels 
are generally made rounded so that the vessd 
will lift between dnvmg ice floes and so escape 
fatal pressure The distribution of ice governs 
tlie course of the exploring vessel The Antarctic 
continent is girdled b) a broad obstructing belt 
of heavy ice though now and then and here and 
there are gaps or weak places In the Arctic, 
obstruction by ice is most likely in winter, for 
summers are ivarmer and new ice seldom forms, 
even though the old ice may only partially melt. 
Aircraft are o\ ercommg many of the difficulties 
of finding a passage and are now being largely 
used m the Arctic 

To most people polar exploration suggests 
great cold and exposure It is true tliat polar 
temperatures arc loiv in winter — m the Ant« 
arctic they are lo\v m summer also flic Arctic, 
however, has several really warm weeks in 
summer, and most of the winter polar tempera 
tures are no lower than those of eastern Canada 
— and are actually higher than those of inhabited 
Siberia To young and healthy people cold is 
no great hardship It must be remembered 
that the explorer is generally well fed, ade 
quately clothed, and takes plenty of exercise 
Furthermore, the air is generally dry Of course, 
low temperatures with strong winds ace very 
unpleasant, and may be dangerous, but frosU 
bite can generally be avoided if care is taken 
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Snow bhndncss is a common inconvenience due 
to straimng of the eyes m sunshine and in mist 
It IS painful and slow to cure, but can be avoided 
by wearing suitable glasses 
Until the end of last century the terror of the 
polar explorer was scurvy Nearly all explorers 
were affected, often with fatal results It is now 
known that scurvy is due to the absence of 
certajn vitamins found m fresh food and so is 
caused by a diet of preserved food If the old 
explorers had been content, hke the modem 
ones or the Eskimoes, to live on seal, reindeer 
bear, fish, and birds, they ivould have escaped 
all nsk of scuivy Tlie germ free atmosphere 
ensures that no colds or fevers occur Probably 
the greatest difficulty that faces the polar 
explorer is the polar night varying from one 
twenty four hour period at the polar circles to 
six months at the Pole Gloom and darkness are 
depressing but not fatal, and nouadavs the 
explorer is hard at work all die \ inter Polar 
life and travel prove fascimting to most who 
have tned them and there is no call whatever 
to regard the polar explorer as a huro 
s The North Pole Arctic explorations 
b^n m the i6th century with the earlv attempts 
to find short cuts to the East over the top of the 
world— the long dreamed of North ISest and 
North East Passages These are referred to 
under Exeloratiov in Vol IV Here we are 
concerned with the attainment of the North 
Pole— not so much for saentific or practical 
reasons as for pnde in overcoming difficulties 
Vanous routes, each using a land in high lau 
tudes as a base for sledging north, w ere tned and 
failed F Nansen’s plan of 1893 was the boldest 
It entailed dnfting ice-bound in his ship, die 
From, with a transpolar current IVhen far 
north, Nansen (q V Vol V} and one companion 
left the ship, sledged north to latitude 86° 14 N 
a world record, and then back to Franz Josef 
Land R E Peary (q v Vol V), after several 
attempts from Greenland, sledged from Grant 
Land to the Pole in 1909 Since then the Pole 
has frequenUy been reached by air 

Arctic exploration m recent years has turned 
on the whole to more saentific ends in the 
detailed exploration of various areas, and air- 
craft have often been used for transport 
A notable senes of journeys covering many 
years (1906-18) was made in the Canadian 
Arctic Islands by V Stefansson, who showed 
that the explorer, hke the Eskimo, can hv e and 
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tiuKT or. lo^'nl produc!*: of iuli, !)!rd5, nmi g.imc, 
^ 4 llch D.snmi .tnd Enrih'sh exploration h.as been 
tione in Grr'*nland,. Nonvrgian vroik in Spits- 
b"r;^en, and Soviet \s'ork in Trana Joref Land. 
One of the more daring and fruitful expeditions 
wi the Soviet North Pole Expedition under 
P.m.-inln in t937-8. Four men were flown from 
ff.inr Josef Land to the North Pole, where they 
o-t up a camp and obscrs’atory and drifted souUi 
fur nine months. They were then picked up in 
tlw Greenland Sen by a Soviet icebreaker wbich 
h.rd got in touch with them by radio. Their 
<>!;rer\atio!i 5 were of the greatest value in filling 
tnany gaps in our knowledge of Arctic ss’cathcr 
and ocean depths and currents. In the inter-war 
vc.irstin!';h u'cful work was done in Arctic regions 
iiy rinall .summer expeditions (or occasionally 
longer one'},rhiefiy from Oxford and Cambridge, 
rarh expedition concentrating on a small area. 

3. Tin. Sotnm P01.K. Tltc early exploration 
of the Antarctic, regions, which began in the 
ihili rentuty, is referred to under Exi’i.oratios 
in Vok IV, rince its object w.is not so much to 
tr.ach ilic South Pole itself as to find out condi- 
tions round it. The first attempt to get to the 
Pole w.is made by Shackixton (q.v. \'ol. in 
Ipotl-p. He rcaclied latitude 08 ® 23' S. — about 
lOo miles from the Pole. A few years later the 
.\*on\r.>i.an AxiUNDsr.s’ (q.x*. Vol. V) travelled 
srith dog-sledges, reaching the Souili Pole on 
1.5. December igu. A month later, on 17 
j.imiaty 1912, Captain Scorr (q.v. V'^oi. 

.tlv) re.achcd the Pole. Exhausted by the heavy 
V, ork of.slcdging, hanipcrcrl by very bad weather, 
and weakened by lack of food, the whole party 
of five, Scott, Wilson, Oates, Bowers, and Evans, 
p~ri’'hed almost within sight of safety, their 
and letters being found later by a searcli 
party. Antarctic firing has been done 

tV; Americans, R, E. Bvrd in 1929 being die 
nr; to fly over the South Pole {s(c also Colour 
fli.it.'opp, p. 35a). 

S j X'tt, j\'; tenwrov. 

POLE STAR, /.X' Astronomy, Monrxo;, See- 

POIATfESIA, s^{ pACtnc Isi,ands; xre c.'o 
I; PoLVNtMXNs. 

PORTUGAL. 'rwo-tnitxLs of the Iberian 
Pe;.::rula is composexi of a high, ancient plateau 
oiled the Mrseta. Eastern Portugal is part of 
ir.e ^^^5eta ana Ls a region of high dim and 
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Tlic jtcep hill*.ud« arc oillivated in tmacct 
Cii;: dr J’crtu^cl 


deep gorges, I'he three great rivers, the Douro, 
the T.'igus, and the Gtiadinna, cut very deep 
gorges on their way to the sea. From its southern 
coast-line Portugal stretches north for 300 miles 
in an almost perfect rccl.anglc 1 00 miles wide 
(see Map, p. j6o). Portugal’s position on the 
trade-wind route to America and her nearness to 
the Mediterranean, helped hcrto.'piin an empire. 
This empire, however, has been lost because the 
population of the home counlr/ was not large 
enough to provide selilen for it, 

Tlic northern half of the country is moun- 
tainous and rugged, except for a nanow co.astai 
plain. The coastal plain is usually flat .and randy. 
Soutlicm Portugal — that is, Puitugal somh of 
thcTagus — is mainly rolling p!'C.e.aux and plains 
covered with pasture land. Tiierc i; iiule rain, 
and in summer the rivers alrr.ovt disappc.ir. 
T'hc winters arc cold, E.xccpt in tlie soutis, 
where the dimatc is sub-lroplea! .and cane- 
sugar and rice arc grown, the rainf.il! is not grc.st 
cnougli to make .agiiculturc on a large ;c.de 
possible without irrigation, and this is jus; 
beginning to be used. However, a ron’ld'-fable 
amount of oats, lyc, wheat, oh’vrg nniiye, and 
barley arc grown for home use, ar.d tlscrc arc 
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great areas of vineyards. The Douro valley PRAGUE was formerly the capital of the king- 
produces the best and most famous Portuguese dom of Bohemia and is now the capital of tlie 


wine — port, named after Oporto— a most im- 
portant export. Fish, timber, and fruit arc also 
sent abroad from Oporto and Lisbon. 

Portugal has a good deal of mineral wealth; 
but the hard rock of the mountains has made 
it difficult to build roads and railways, so that 
there has been little industrial developrocnt 
The people nearly all work on the land. 
Portugal remained independent when Spain 
was overrun in turn by Gotiis, Vandals, and 
Moors (q v. Vol. I), and the isolation of cen- 
turies has made the Portuguese a proud and 
conservative race, reluctant to adopt new 
methods 

Lisbon (q.v.), the capital, with a population 
of 709,000, is situated on the estuary of the 
Tagus It has a fine harbour and is the port lor 
the fertile plain of Estremadura. It has recently 
become important as a port for Transatlantic 
air-routes. The only other large town is Oporto, 
the Douro svine port, which has also a flounsh- 
ing textile industry. 

See also Vol. I: PoRTuct/tss. 


republic of Czechoslovakia The city lies on the 
River Vltava, a tributary of the Elbe \Vith 
over a million inhabitants, it is the financial and 
manufacturing centre of Czechoslovakia. Above 
all, however, it is interesting for the beautiful 
baroque architecture of a large part of the centre 
of the city. Prague first grew to importance m 
the 14th century under the Emperor Charles IV 
— in fact the boundaries of the town he laid out 
were not exceeded until the 19th century. 
During his reign, the Charles University, one of 
the oldest in Europe, was founded. But the most 
active building period — the baroque penod — 
was in the 18th century, under tlie Austrians 
The Afald Strana, or Small Q^uarier, on the 
west bank of the river, consists almost entirely of 
old palaces (now mostly used as government 
offices), churches, and narrow winding streets 
with the pavements often running under vaulted 
arches — all having the dignity and fine propor- 
tions of the best baroque style You can wander 
endlessly in this quarter, perpetu illy finding 
fresh enchanting small streets, or suddenly 
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connin'! on a large and dignified old palace or 
nvmaMcr)’. And mrmounting it all, high up on 
jlif fide of the valley, is the Hradiany Castle, a 
rnar.'ivc and imposing iruiUling of many periods, 
unre the fortified palace of the Ik)hcminn kings 
and inne the residence of the Frrjidcnl of the 
Rrpuhltc. 'Idle Callu'dral of St. Vitus is built 
sight in the middle of the castle, where its spires; 
appear une“prctcdK' betsveen die roofs. On the 
other side of the river, .aciOvs the famous Charles 
Bridge built by* Cliarles IV in 1357} is the Shu/ 
Mht-1. or Old Town. This part of Prague is not 
to delightfully unspoilt a.s the AfclJ AStrana, but 
has m.my fine barotpie churches and oilier 
insiltlings. In fact, baroque is so entirely the 
prevailing style in die eciitr.il parts of the city 
that buildings, originally Rom.ancsquc or Gothic, 
wrtr Uwt ovcTlaW wUb a barwqwt. f.sgade. 

The JS'ni/ M/sfc>, or Nesv Town, mostly built 
of dark-grey concrete, differs little from other 
noisy continental towms, with cobbled streets 
and trams running down the main streets. 

'Hie climate of Prague is the usual ccnini) 
lairopran variety — very cold in winter, wlirn 
the liver, wliicli is wide, and shallow, freezes 
over cniitely, and very hot and dry in summer. 
As the town lies in tlic river vallr.y, it is liable 
to much fog and ha/e; but it is proiceted from 
the winds from which Bratislava, for instance, 
the capit.il of the province of .Slov.akia, often 
siilfcrs. JuM outside the city i.s the iiiotlern air- 
port of Ru7.yn, a centre lor air communication 
all over Kuiope. Prague, in fart, both spiritually 
and geographically, is a meeting-place between 
e.'.stctn and western lairopc. 

iH-'" al'o XH; I’.M-isgcr, Art. 

PRECESSION, jff E\uth; Asironomy, 
kfom.siN, Section 4. 

PRECIOUS STONES, jer Ao.saxi AMnr.R; 
Aui-tHv.sT; .-‘wjfAUsiu.vr ; DisVie.n; E'-iru.si.y; 
tl\r,.N£T; .|\ 05 .; Jrr; Evrts L»?rii; Mr.VR- 


b, they have no descendants .alive nosv. Never- 
theless, V.C know a great deal alxaui rn.iny of 
them because ihrir .skeletons and shells h.avc 
licen {irescrvcd in the rocks as Fossuj (q.v.}. 
Ftoni them we c.an tell their si/e and shape, how 




.V DiMn sou's sia 1 1 , 

'Ihc fcn.il .ac it ss.ss fcniriil in lit-- llobl Desert 
Arurkar. cf,X,ttural litO'tj 


the.y walked, die. kind of fiKttl they ate. Very 
occa.sionally the joeks .show impiessitins of skin, 
so that, apart 1‘rom colour, we ran build up a 
rca.son.ably acruratc picture of an animal th.it 
died millions of ycai-s .igo. 'J’hc kind of rock in 
which the icniains arc found tells its much about 
the nature of the original l.md, often of the 
plants that grew on it, and even of its climate 
(jce Eirth, HtsTORV ok). 

W hen an animal flies tlic body, its bones, or 
shell, may often be c.arricd away liy streams into 
kikes or the sea and dine gel cos cred up by mud. 
If die. animal lived in llie <ra its b-idy would 
prob.ibly sink and be covered with miici. More 
and more mud and silt would l.d! upon it until 
the bontts or .shell became nubedded and pte- 
served. Nearly all of the lb- i!-. that w'c know 
were pre-served in rocks formni by w-.rtrr action, 
and most of these .ire of anim.il^ th.tt lived in or 
near water. Tints it follows tint there tnust be 
m.my kinds of maiimiah, biii!>, .rmi insects of 
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rrni sioR c AVI lAts ah ptAciNARv picntne op emqland > 0 uiu-iov \svr$ ago 
In the forrero nd » Iguanuclon and an armoured dinosaur (Polacanti u») to the r ght Bch nd i* tl r a uat c T ano* 
sauros and a Tterodact)! » flying above The luxurious vegeiat on includes conifers treeferos an u-icuiJs 
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bodies were covered with a horny substance 
The body segments each had two pairs of legs, 
one patr for walking on the sandy bottom, the 
other for swimming The head was a kind of 
shield ^vith a pair of compound eyes, often with 
thousands of lenses The tnlobites were usually 
an inch or two long but some were s feet 

The shell fish have a long history m the rocks 
and many different kinds are kno%vn Of these, 
the ammonites arc very interesting and impor 
tant They have a shell composed of many 
chambers, each representing a temporary home 
of the animal As the mollusc grew larger it 
grew a nc:iv chamber and sealed off the previous 
one Some ammomtes left trumpet shaped 
shells, but most of them lived in coiled shells 
Thousands of these can be seen in the rocks on 
the Dorset Coast 

The first animals with true backbones were 
the fishes, first kno^vn in the rocks of about 375 
million )ears ago About 300 million years ago 
the amphibians appeared They looked like 
giant salamanders sometimes 8 fcet long, and 
many of them lived in the sivampy pools in 
which our coal seams were formed The 
amphibians gave rise to the reptiles and for 
nearly 1 50 million ^ cars these were the principal 
forms of life on land, in the sea, and in the air 

The plesiosaurs were manne and had barrel- 
shaped bodies with the four legs forming paddles 


to propel them through the water, several grew 
to a length of 30 feet Living at the same time 
were the ichthyosaurs (‘fish reptiles } with long 
snouted heads and fish shaped bodies The 
plesiosaurs laid eggs but the ichthyosaurs had the 
young born alive Both were fish eaters 

While these reptiles were roaming the seas 
the pterodactyls were gliding overhead They 
had wings of skin stretching from a finger bone 
along the side of the body to the hind legs and 
tail Many were no larger than a sparrow but 
others whose remains arc known from the chalk 
of Kent in England and from Kansas, USA, 
had a wing span of 20 feet 

On land this was the Age of Dinosaurs, several 
kinds of which arc the largest of any land am 
mals we know One group were flesh caters and 
preyed on the others The English megalo 
saurus was of this kind It ran on its hind legs 
the long tail acting as a balance and it used its 
front legs only in resting and m feeding 
Megalosaurus measured from 10 to 20 feet from 
snout to tail The head was a foot long and the 
teeth an inch or two high The American 
tyrannosaurus was about 50 feet long svith a 
head 4 feet in length whose teeth stood 4 inches 
above the gums These dinosaurs had claws on 
fore and hind feet and must have been fierce 
creatures 

The plant eating dinosaurs on which they 



|(rrYi“tt, wrc of difTcrcnt tisnds, 'lli'; prcrst 
fjiiafjrtipcil'*, like brontosaurus, ssitli stnail heads 
0-1 very Ion:: ijrcks, larvae bodies, .and ver^* lon;^ 
SAih, v.rrc oUai rrrJrc t?ian do feet lon^ and 
hvrd in the waters of tl»c laker.. Uvintj near the 

l. ikr- bortirrs svcrc bipedal dijjosaurr. such as 
iyu.ansKlou. Other kinds of dinosaurs, also plant 
e-itf-fs, but svhich w.-ilkerl on albfours, were 
.'Uinourt'd with Sk^uv spikes and plates. 

About 75 million yr.rrs auo the Age of Reptiles 
v.’.is over .and most of the groups died out. The 

m. mitn.d*. rprickly tlcvrloped. and we can trace 
tljr t voluiifui of many f.imiiiar .aninmls such as 
the rlcpli.uU and the horse. Many of the later 
nt.snun.ab, thon»h now extinct, were known to 
ptitnitivr m.TU anrl were featured by him in cave 
p.iintings and on bone carvings. 

bt"- aha Vdl. 1 ; V.vni.mioN or Ma_'}; I’pxtiKroRic M.ss". 

S'f .sKi Vo!. Jl; Pvticnio:;. 

PRESSURE. E vetyone knows the mc.anitig of 
this Word, but most of u.s think of it usu.ally in 
conne.xion with solid objects — tlic pressure of 
our fert on the floor or the pressure ag.ainst our 
shouldrrs in .a rutrger scrum; the picssurc of 
fluids (i.e. of liquids or gases) is a much less 
kimih'ar thought, though it may cross our mind 
when we hear on flic wirrltea that *.i ridge of 
liigh prewurc is approaching the British Tslc-s’ 
or wlifii we blow up .a Ijicyclc tire. There is 
one great diflcrcttce hetween solid .and fluid 
pirsuire: a solid transmits pressure in one dircc- 
tiiiTi only; but in a fhiid the prcsstirc is the same 
in every direction. It is as well for us that this 
h »=o, hrcain-c Use pressure of tiic atmosphere 
above us is .a}jout i.j lb. per septarc inch — and 
il we I’.td to Iwar the weight of this on our heads 
.uul flu.uhkr? it wotild crush us to the ground. 
As it is, the jams prcsstirc .act.s upv.aards from 
brhov, inv.’.ani* from .all sides, and ouiw.ards 
Stem iundc, «a that sve do not notice it at all. 

■n • 


sv*atcr-“ifhc was right, the airsvould not l>c able 
to support nearly so long a column of that. 
Accordingly, he filled with mercury a glass tube 
closed af one end and stood it on the open end 
in a bowl of mercury (Fig. i). It w.as :vs he 
thought — the mercury drop- 
ped in the tube until it .stood 
about 30 inches above the 
level of the bowl. In other 
words, the atmospheric pre.s- 
surc was cqu.al to 30 inclies 
of mcrcura' or 3a feet of water. 

.Soon aftcnv.ards, PAsCAu(q.v. 

Vol. V), the great French 
thinker, took Toirirclli’s tube 
up a high mountain and 
found, a.s he had expected, 



that the . atmospheric pressure i If ( 

grew less, and the mercury 
sank lower, the higher he 

It w.as discovered that at- j.*.„ 

mosphcric pressure did not aonnici ixi‘* n.Tir. 

st.av exactly the 5.amc from pr«urc of mrr- 
, ' . ... ntry n n toua! to 

day to day, even at Uic same ,i4t of the .air .at a 

level, and that falls generally 
meant bad weather while rises generally meant 
good. To-day we still make use of 'Forricclli’s 
tube in some barometers — though the aneroid 
barometer, which measures the auno.sphrric 
prevsure in a different way {sec ’BAnobsmr.u, 
Vol. VUI), is now more common. (In this the air 
proses more or less heavily on a flat metal box 
from which the air has been sucked out, squeez- 
ing its sides in or allowing tltcm to spring out- 
wa-f-ds -again, their movement being then Jinked 
up to the indicator hand.) We should remember 
that, although barometers arc sometimes called 


wc.mhcr-gl.arscr, and marked 'Rain*, ‘Change’, 
‘Fair’, and so on, they arc really no more tiian 
instnuucuts for measuring the pressure of the 
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the sea or airmen fly at great heights, they must 
take time when returning to ordinary levels for 
the pressure inside tlieir bodies to get back to 
normal If they neglect to do this, they ma> 
sufler from nose bleeding or from agonizing 
pains called bends’ 

It was Pascal ^^bo disco\ered that pressure 
in fluids (hquids and gases) acts equally in all 
directions But there is one respect m which 
liquids under pressure differ from gases a gas 
can be very easily squeezed or compressed so 
that it occupies less space, but a liquid is for 
most practical purposes incompressible (liquids 
can be very slightly compressed under very high 
pressure indeed) As a result of the research b) 
the Englishman Robert Bojle in the 17th cen 
tury, and, later, of the Frenchman Charles, 
these principles of the beliaviour of gases were 
established (i) If the temperature remains un» 
changed, an increase of pressure is accompanied 
by a proportional decrease of volume, or vice 
versa, (a) If the temperature rises or falls, then 
either the pressure or volume or both will 
increase or decrease For instance, if we beat 
air into a pudding and then put the pudding 
into a hot oven, thus changing its temperature, 
the volume of the air will expand, and the 
pudding will rise Again, Volcavoes (qv) 
erupt when the rising temperature of the gases 
inside increases the pressure so much that they 
bunt through the Earth’s crust Other examples 
of the way these principles work m the natural 
world are given in Clouds and Thunder 
STORS ts (qq v ) 

See also Weather FcuvtCAymo 

PRUSSIA, see GervJANY 
PUNJAB, see India 

PYRENEES For 250 miles, between the Bay 
of Biscay and the Gulf of Lions, the Pyrenees 
form the frontier between France and Spain 
{see Map, p 160) Tlieir average height is 
5 000 feet above sea level and the highest point 
IS the Pic dAneto (11,168 feet) on the Spanish 
side As they are only 60 miles wide, the passes 
through them are very steep 

The core of this mountain rampart is formed 
of old hard rocks such as granite, but younger 
sandstones and limestones cover the slopes 
Everyw here there is evidence of past and present 
ICC action, and Gavarme is famous for the water- 


falls tumbling over the cliff edge of its steep 
limestone walls from the snowfield above 
Unlike the Alps, there are no large glaciers, but 
there are several small ones 

On the French side the Pyrenees nse up 
steeply from the plain, but on the Spanish side 
they nse more gradually, their ndges extending 
into the Ebro valley The French P)Tenees are 
characterized by deep, narrow v’allejt, at the 
lower ends of which, where the rivers leave the 
mountains, small histone towns have grown up 
These towms, many of them rehgious centres or 
fortresses, are linked by a roadway, the famous 
Route dcs Pyrenees, which is popular with 
tourists m summer when tlie snows have melted 

The contrast m chmate and scenery betv\een 
the French and Spanish slopes of the Pyrenees 
IS very marked The southern slopes arc dry 
and barren, with few trees and little cultivation 
On the northern side, where the rainfall is much 
heavier, most of the slopes are svooded and tlic 
valleys culuvated There is a great difference, 
too, between the eastern and western ends of 
the range 

Although the Pyrenees have always been a 
formidable bamer, travellers have been able to 
by pass them by the coastal corridors, which 
are (bllovvcd to day by the railways There are 
many rough tracks ov er the mountains but they 
are little known except by French and Spanish 
shepherds and smugglers Recently, two electric 
railways have been constructed — one tunnel 
leading under the Sompart Pass and connecting 
Pau with Jaca and Saragossa, the other follow 
ing the Col de Puymorens and conn-cung 
Toulouse with Barcelona 

The Pyrenees fall into three divisions The 
Western Pyrenees he west of the Sompart Pass 
and include the Basque country, vvluch is cut 
in two by the frontier By far the lowest part 
with a cool climate and abundant ram, they 
are suitable for agriculture and stock raising 
The people cling to their own language and 
customs, and physically are qiute distinct The 
coastal region from Bilbao to Bayonne is very 
picturesque, St Jean dc Luz, Biamtz, and San 
Sebastian (the Spanish summer capital) being 
noted holiday resorts Farther inland, the 
streams on the French side arc used for general 
mg electric power A motor-road runs over the 
Pass of Roncesvallcs to Pamplona, the capital of 
Nav-arra In the mountain valleys old customs 
die hard Each year on 13 July, for example. 



355 


PYllLNEES 



tlir jiroplc in ihf IVrticJi vnllcy ofnarclmis pay 
a tnuiUf o! thrre mu's to tiic propic of the 
Sp.mhh ■v'nlley of Roncal—ihcy have done thb 
rvrjy vcai fhice 1375, in tuhcri of some uTong 
connniuril ;u that tiinr. 

'I1ir Cintia! Ihtrne'*'!, wliirJi stretch some iGo 
inilei r,’‘!'A.iids fioni tlie Soinpart I’a's to the 
Gk'il i!" Ihiymomis, liavr mmnnfsceni scenery, 
'lisrlv rMi.ucd inonut.'in vah'-v's long pirscrs'cti 
tin it itnicprndcncc; and in one of tiirm die tin^* 
state of .\n(h'ii.a stii! }ia.s its O'.vn law and 
yen'T.*! rntnteii, dinn'pi it trac" fnnnal allegiance 
to h itii ri.sr.ee .and Sp.ain. 'Hie p.x'nor.ai life of 
ln.,’ii tno'.ins.sins rcc>' 'ulrcs no Iroiind.irics — and 
mi ■‘’.'.ting dfxLs of si. rep cro-s and re-cross the 
Stieuirr. In An'i>''-r.r, .as in the B.asquc cmintre 
ro tii.- •. simte h tfii’r}) ^tnurrlinr. At the 
fx>; <'5 tl’.e isiO.nn.ast.s on die rrene'n side is 
I? •uni'*', a c«it?n for pilgrims svho viih its 


limestone grotto and mirticuloiis spting. htany 
of the rrcnch towns have small woollen, leather, 
and paper industries. Iron-smelting is carried 
on and hydro-electric power is being dtsrloped. 

Tlic Eastern Pyrenees, uliich ate lower than 
the central part, .stretch from the Col dc 
Paymorens to the coast, steep white limesionc 
difi's overlooking forests of cork-oak, olive 
groves, and \incyards. 'J'hc fortress of Per]tig- 
nan, centre of the proeluctivr region of Rous- 
sillon, guards the routcw.ay between riance and 
Sp.ain. 

In spite of their dificrcnccs, the three regions 
of the PvTcnccs have much in common — in fact 
the peoples of tlie mountains, whether Frcncit or 
Spanish, have more in commott with each other 
than s*.l!h those of their own countrymen living 
in the phains below. 

See alu> MoCNTA-Oi IteuDi'.o; FaAsca-; Sr.si-j, 


QUAGMIRES 


Q. 


QUAGMIRES, see Moovlako and M \rsii 

QUANTUM THEORY, Everything m the 
worldj Avhether solid, liquid, or gas, is made up 
of atoms, and every atom, of \vhatever sub- 
stance, IS made up of very much smaller 
‘elementary particles’ The existence of these 
particles has only been discovered during the 
present century, so that it is not surprising that 
SVC do not yet know very much about them We 
know to a considerable extent what they do, 
but no one yet has any real idea what they are 
{see Atou) For centuries saentists disagreed as 
to whether light, heat, and other forms of 
radiation are made up of minute particles (as 
tv as believed by the ancient Greeks and, m the 
1 7th century, by Newton) or of tiny waves — as 
scientists came to believe in the igih century 
To day the particle theory is generally accept^ 
as true, but because certain properties of 
radiation can only be explained as being due to 
waves, It IS believed that the particles them- 
selves share the nature of waves to some extent 
{see Light and Radiation) The position, then, 
is that both matter itself and radiation arc 
believed to consist of particles 

The quantum theory deab with the action of 
these particles upon each other Although it is by 
no means yet perfect and complete, it is certainly 
on the nght lines Quantum is a Latin word 
meaning ‘a definite amount’, and the main 
statement in the quantum theory is that action 
can take place only in definite amounts (The 
word ‘action’ is used by scientists in rather a 
special way to mean energy or work combined 
with lime — and all radiation is, of course, a 
form of energy ) 

It had always been supposed that action could 
happen in any amount, great or small, but in 
tgoo, Planck, who had been investigating the 
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radiation of heat, announced that there ivas a 
certain smallest possible amount of heat radia 
tion below whidi no action could take place, 
Furthcnnorc, he found that action could take 
place only in whole number multiples of the 
amount (ncvcrincludmgfractions) Thedefimte 
amount of radiation needed for action he called 
the quantum Five years later, Einstan 
broadened the idea to mclude light radiation 
(the quantum of which he called a ‘photon’) 
He showed also that radiation, as well as being 
sent out in separate ‘packets’ or ‘shocks’ of one 
size, could not even exist in smaller amounts 
In other words, if there is not enough radiation 
to make up one quantum, there cannot be any 
at all 

In 1913 the theory was extended to cover tlie 
behaviour of the particles in atoms, and tliey 
were found to follow exactly the same rules At 
that time the particles composing the atom were 
thought to be arranged as a heavy central 
‘nucleus’ with lighter particles circulating on 
fixed orbits round it, rather like the planets 
round our own sun But as more came to be 
known about the behaviour of these particles, 
espeaally when they were thrown out of the 
atom, It became clear that all the evidence 
pointing to the wave like character of radiation 
particles applied with equal truth to them Tlic 
dividing line between matter and radiation had 
become very thin — and the quantum laws 
applied equally on either side of it 

Physicists soon realized that the quantum 
theory upset the classical ideas of Meciiamcs 
(qv Vol VIII), which is concerned with the 
action of force on matter In mechanics it is 
assumed that any moving particle must be in a 
particular place and must have a definite speed 
and direction through space at any particular 
moment In the case of particles as tiny as those 
which make up the atom, or those used for 
bombarding the atom, this is no longer true, 
because they are so small as to be affected by 
the tiny quantum when we try to observe them 
If \>e leave them m the dark, we cannot watch 
them at all, but if w c shine a light on them, their 
speed and direction are changed, because light, 
like all radiation, exerts a shght pressure Ljght 
consists of particles, and we ‘sec’ the particle 
under observation because a light particle has 
iKCn reflected back from it In other words 
there has been a collision which is bound to 
have affected the course of the particle we arc 



tr/sttp, to v.Tstdi fo csrrruUy. Tlic shorter the 
v.-.r.-c-lf r.i^th of the Heht— he. the Irluer the IJcht 
- tlie htfKf' qtiAtilum Urr R.-s,n!.\TtON} and 
the ntore violent i’: tSve collision; but if s'TC fry 
so •.•.eahrn the collionn by tr-in;: a lis-jht oflonjter 
'.•..ivc-lenf^th—j.c, a redder light—tve find tluit 
sh- v,-.f.e.-i are sunv too Jostg to l)c rcfleeted from 
the patiiclr .at all, .At-.ain, if wc me light of 
‘.sut.’ibk ^v.rvedcnnth ntul try' to rcthicc the tuim- 
Ikt of rollidont by onttinf: slotvn its brightness 
\\t- find Vv-c b.v.-e now lr->s than one photon (l.c. 
qsi.-vnsntn) rn litat no action is possible, and thcrc- 
fiiie v.T sr/- nolhitsy. 

It iTibut ije thought th.at some method of 
ot?'’'rs'ntio;i other than light would help: but 
this is not so. Any method, whether electrical 
or nts-thanic.'d, has the fame nrsults, because all 
matter, a.s v\c!i as a!! radiation, is i:om|K>scd of 
par dries rindi.ar to the ones wc arc trying to 
uh-rrs'e. 

‘I hc rcMiU is tl'.at if wc want to knosv exactly 
(hr freridon of such p.irt(ctc.s, wc can do ro only 
by 'polling our ehanec of observing their speed, 
or if we w.nu to knene their speed v. c rmisi give 
up hi'pc of finding their position arcuratcly. 

Since (p;-, a ttesv fo.nn of the quantum theory 
lias dcvelojwd. It is called 'wave mechanics’, 
b'T.ju'e it is riiirlly concerned ssdtli ilic tvnvc* 
like iieli.aviour of p.article-s. In tc)27 Heisenberg 
piiblirlied the ‘tmcrttainly piiticiple’, wliirli 
yi.atr^! that the iinpmdhUily of finding out the 
pteition .and speed of any one p.articlc is a 
fuud.tm''nta] lasv of n.attirc, and not tnctrly the 
ir-.siU of trehnie.tl difiicuUics. It goe .5 f.irtlicr, 
and m.iim.ains that the behtiviour of any one 
p.uiji’l'* !’ nut only unknov..ah!c. but is, in fact, 
quite unc'*rt.a:n: all sve c.an ever hope to know 
h the amount o.f 'rr-diaidliiy’ that it will be in 
,i tcftain place or tiK'ving in a certain w.ay at a 
erttain time. Wave iijech.inies, then, pictures 
pcuiieh's no louver as tiny hryjje-s uhkh can be 
dchnit'-ly b.-.-ated in place and time, but rather 

111 r !<*><*•? rir 


Q.UEnEC 

1 0.000 men .aged 30. they knov.- almost to a year 
ss'hcn those men 'will die. d'hey know almost to 
•a man hosv many of thcjn will reach the age of 
f>o — although whether Mr. Jones will live to be 
an old man or not they neither know nor c.trc. 



I’l .. I. I'lsoe.w snowivo so'ff: oe Tuf: nin t tit \t wavk- 
r.sr ot rut ru <rnuc ciiAtuu s in aiovs 


for they arc infcrcstcci not in individuals but 
in the group as a whole. Similarly, wave 
mcrbanics docs not attempt to Ibllow the doings 
of an individmd ))ailiclc: it tries to view the 
group as a whole. If the scientist’s calculation.^ 
tell him that millions of particles will ‘probably’ 
bch.avc in a certain way, he can be reasonably 
sure (though never quite ccrttiin) that enough of 
them will do so to produce the cflcct he has 
calculated. Whellicr svavc mechanics will ever 
take on a simpler form which can be understood 
by tlic ordinary man seems doubtful; but it will, 
before long, afl’ect the course of his life very 
directly, as the ti.se of atomic power is developed. 

QUARTZ, sf' Mu.t.raus, Section 2, 

QUEBEC. Tiiis, the most Jiistoric and pictur- 
esque city in Canada and capital of the province 
of Quebec, is mainly Frcnch-S}tcaking, tlic 
English population being relatively small. 
Quebec is one of tlic great ports of Canada, 
connected to the Atlantic by the lower St. 
LAwniavc.r, Rtvru (q.v.}, which seldom freesms. 
It i> the capital of Erench Canada and die 
centre of important limber and pulp industries. 
The city consists of I..ov,Tr Quebec, built on 
flat knul by die river, wlicrc the pooier people 
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■niE ClTADEt AM) THE PLAINS OP ASRAHAM, (QUEBEC CTTt 

RC^F Fhtto 


of Quebec, IS the Citadel, the official residence 
of the Lieutenant Governor Beyond the Citadel 
are the Plains of Abraham (named after a river 
pilot, Abraham Martin) , where the famous battle 
was fought which decided whether Canada %yas 
to be French or British, and where now stands 
a monument to Wolfe (q v Vol V) and Mont- 
calm, the generals who commanded the English 
and French armies on that occasion 

Quebec IS the only city in North Amenca, 
except for New Orleans, m which old and new 
kve side suJc It u c\uvte usual to set both. 
horsc-draWn buggies and stream lined cars in 
the crowded streets Many of its inhabitants, 
particularly of Lower Quebec, seem to belong 
more to the i8th century than to the 20th On 
the Island of Orleans, in the St Lawcncc 
River, just downstream from the city, o^en still 
draiv the plouglis, and women weave their own 
cloth, as they did several centuries ago 
See also Canada 

QUEENSLAND, see Australia 

QUICKSANDS. (‘Quick’ is here used m its old 
sense of ‘living’ — as in ‘the quick and the dead’ ) 
These are areas of sand which look very much 
like the safe sand round them, but which 


actually contain so much water tl a ny heavy 
object placed upon them is engull ' Quick 
sands are not uncommon round ur coasts 
though there are few large enough to be really 
dangerous They occur most ofteo near the 
mouths of large rivers In most lases their 
presence is due to a bowl shaped un c layer of 
clay or other rock through which r e water is 
unable to soak away In certain placis however 
they result from the agitation produced by strong 
currents or tides, being then always near the 
water and often quicksaadi onlv at cci tata states 
of the tide 

If a human being is caught in a quicksand, 
he sinks in and may well be drowned The rate 
at winch he sinks is hastened by his struggles, 
since every effort to pull one leg out only pushes 
the other deeper into the sand If he were to 
make no struggles at all, it seems probable that 
his head would remain above the surface, 
because sand and water must obviously be 
denser than water alone, and tlie buoyancy of 
the human body should therefore be sufficient 
to keep at least the nose and mouth in the air 
Certainly anyone trapped should stop strugg 
hng the moment he is convinced that he cannot 
get free, and should confine his efforts to shout- 
ing or signalling for help 


RADIATION 360 


But at about the beginning of the century a 
new discovery had been made which seemed to 
show that radiation could not be purely a result 
of wave motion after all It concerned a pheno 
menon called the ‘photo electric effect’ When 
certain forms of short wave radiation arc 
allowed to fall on thin layers of metals, such as 
Sliver or sodium, they have the effect of knocking 
off some of the tmy particles composing the 
atoms of the metals so that they fly away at 
immense speeds For instance, if an X ray 
apparatus is pointed at a glass plate coated with 
a preparation of one of these metals as soon as 
the X rays are switched on, the plate begins to 
glow, although the rays themselves give out no 
visible light (Incidentally, if we hold our hand 
in the beam we can see its shadow and that of 
the bones inside it on the plate ) The glow is 
caused by the flight of the particles dislodged by 
radiation Scientists can measure very exactly 
the amount of energy given to each particle to 
start It on its flight, and also the amount of 
energy falling on each atom on the screen as the 
rays stnkc it But, very cunously indeed, the 
particle is always found to possess much more 
energy than any one atom could have received 
from Its share of the rays This could not be so 
if radiation were entirely conveyed by svaves, 
since these would spread out evenly over the 
whole screen , but it could be so if the rays them 
selves were particles in which the energy was 
concentrated 

Meanwhile, the attempts to find a satis 
factory theory for heat radiation wcrecontinumg 
The first step into the unknown, the beginning 
of modern physics, was the publication by 
Planck in 1900 of his ‘quantum theory’ In this 
he assumed that heat energy was not transmitted 
in continuous waves, but ivas sent out at inter 
vals m small packets which he called ‘quanta’ 
{quantum being the Latm for ‘a defimte amount’) 
Five years later, Einstein (q v Vol V) made 
a similar assumption for light, the quantum of 
which he called a ‘photon Soon the theory 
was extended to cover all radiation 

The amount of energy in a quantum of any 
kind of radiation was found to depend exactly on 
its 'frequency*, or the number of waves sent out 
per second it equab the frequency multiphed 
by a very small number, called 'Planck’s con 
stant’ (because it remains the same for all waves) 
So the quantum of wireless radiation is com 
paratnely small, because its frequency is small. 


Its wave-length being long {see Table) , whereas 
die amount of energy in the quantum of X rays 
IS enormously larger, because the frequency of 
Its much shorter ^vaves is so much greater 
The development of the theory into the new 
science of wave mechanics’, which deals not 
only with radiation but with the wave like 
particles of matter itself (for the dividing hne 
has grown very thin) is described in the article 
on the Quantum Theory (q v ) Here we need 
only note that the conflict, which seemed so 
clear cut, as to whether particles or waves com 
pose radiation, has been abandoned Wave 
mechames deab — and deals successfully — with 
both aspects by purely mathematical methods 

RADIOACTIVITY, see Atom 

RAIN. There is a limit to the amount of mois 
ture or Water vapour (q v ) which air can 
contain, and this limit depends on the tempera 
ture, warm air being able to hold much more 
than cold air The atmosphere >3 always loaded 
with moisture m varying amounts its ma n 
source of supply being evaporation from the 
oceans When a body of air is cooled in any 
way down to ‘dew point*, its excess of moisture 
condenses into water on the Uny specks of dust 
almost always present and becomes visible as 
cloud These particles now tend to fall to the 
ground, but being very small (only about one 
hundredth of an inch m diameter) they sink 
hardly faster than 8 feet or so in a minute As 
each droplet loses height, it may reach warmer 
air nearer the ground — and its own temperature 
will m any case be raised by the increasing 
Pressure (q v ) upon it, so it stands a very good 
chance of eviporating again Or the current of 
air which originally earned the moist air up 
wards may be nsing faster than the droplet is 
falling — in which case it will remain aloft One 
of these two things happens to the particles in 
all fair weather clouds But if it is to turn to 
ram, the droplet must collide and join up with 
other droplets drifting about, thus growing 
bigger and heavier, and falling faster m con 
sequence — with the result that it still further 
increases its chances of hitting other droplets 
Finally it is so large and falls so fast that neither 
evaporation at lower levek nor upward currents 
of air can prevent it falling to the ground as a 
drop of ram perhaps a tenth of an inch in 
diameter The heaviest fills of ram come from 
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the towering clouds ofTiiuvoER STORits> or &om {bund (for different days) in various countries of 


Tornadoes (qq v ) and other forms of whirl 
Nvind In the former, powerful upisard currents 
may carry the lower air up to a height of 4 or 
5 miles in a matter of minutes, thus expanding 
and cooling it to an abnormal extent, in the 
latter, surface air is similarly raised and ex- 
panded %vith great speed, while to this expansion 
is added the sucking effect of the whirlwmd 
Itself The conditions which lead to normal ram 
are described in the articles on Weather and 
Clouds (qq v ) 

Tlie wettest parts of the Earth arc those 
reached by winds ivhich have blown for very 
long distances across the oceans — particularly m 
warm climates, where the heat increases the rate 
of evaporation {see Monsoon) When such 
moisture laden air comes in contact with colder 
air, as often happens over Great Britain, or is 
lifted up by convection due to local heating (see 
Heat, Section 4), by mountains, or by the fnetton 
of blowing across land surfaces rather than sea, 
the result is usually rain, and districts where such 
conditions often occur have a high average rain- 
fall Over Great Britain the average rainfall 
varies between about 25 and roo inches per 
annum, being highest, as might be expected, m 
the hilly districts nearest the Atlantic, and lowest 
in the flat eastern counties As for extremes, 
there are deserts where rain is almost unknown, 
and in parts of Burma over 400 inches fall each 
year Cloud bursts’ can release an immense 
volume of ram in 3 very short time In England 
a fall of 9 56 inches has been recorded in one 
day, and on another occasion 2 24 inches fell in 
forty minutes When it is realized that one inch 
oT ram on one acre means that 1 00 tons ol wratcr 
have fallen, the damage caused by such freak 
downfalls can be understood 

Records of rainfall show that there is little 
truth in the legend ofSt Swithin’s Day Swilhin 
w as bishop of \Vinchcster in the gth century and 
when he died he was buried in the churchyard 
— but not, at his own request, in the cathedral 
A year later, when he was made a saint, the 
monks decided to move his body into the more 
hallowed ground St Swithms Day, 15 July, 
w as chosen for the exhumation , but violent ram, 
persisting for forty days, caused a long postpone- 
ment and led to a legend based on the supposed 
displeasure of the saint — that whenever ram 
should fall on (hat date in future, it would con- 
tinue for forty days Similar legends arc to be 


Europe It is well that the curses do not work 
lor if they did, we should be liable to ha\ c some 
very wet summers! 

See also Foe, Dew 

RAINBOW- This beautiful spectacle shows us 
very clearly that what kve call ‘white’ light is 
really a mixture of many colours — m fact, that 
It contains ‘all the colours of the rainbow’ To 
see a rrainbow wc must be between the sun and 
the ram The sun’s light is reflected back to our 
eyes by the millions of little curved mirrors 
which arc really raindrops, and at the same time 
it IS split up into its colours by a process known 
as ‘refraction’ If the drops of ram are very large, 
as in a heavy summer shoiver, the colours are 
very bright and distinct on a clear day if the 
drops arc small, the colours are fainter and more 
blurred If they are no bigger than the tiny 
particles of water wc call fog, the colours may 
get so blurred together that they form white 
again— and ivc see the dim white bow that is 
called a ‘fog bow* From a balloon or aeroplane 
we might be able to see a rainbow as a complete 
circle, but from ground level we see only as 
much of It as is not cut oit by the earth itself 
The most we can see, on level ground is a semi- 
circle — and to give that the sun must be just 
setting In other words, the centre of the bow is 
always exactly opposite the sun The higher 
above the horizon the sun is, the smaller is the 
arc of rainbow that we see when the sun is 
higher than about 40“, no rainbow is possible 
because it would all be bfcneath ground This 
explains why we never see one at midday in 
Great Britain from April to September 

Refraction of light means the bending of iM 
rays when they pass from one transparent sub 
stance into another of different density, such as 
from air into water TIius refraction causes a 
straight stick to look crooked if held obliquely 
half in and half out of water Now light of 
different colours is bent by different amounts 
when It is refracted in this way, red light being 
bent least, and violet hght most (see Colour) 
When a ray of sunlight strikes a raindrop, part 
of It passes through into the water As it does 
so, the red m it is bent a little, the violet is bent 
rather more — and the other colours are bent by 
amounts between the two Fig r illustrates this, 
s being the sun, from which a ray of hght is 
laUing on a very large raindrop W lien its path 
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cSi.'.n'/r. fttiTn •'ij’f sn %'A'’-!cr. (Be red pnrt is re- 
fo'rSrd A Istlle. A!i(l ssrikcs the b^ck of die drop 
at r,; tl-.r \'W,cA patt »•: rr.frncted rttorc, ftnd 
ttr'i*’',-’ n a! v. Ihir the bark of the raindrop rxls 


been reflected t'vJcc inside the raindrops, instead 
of only once. I'ig. 2 sho\s-s how tlic paths they 
I'oHow in tins case iiring the \dolct ra)-?; out at a 
lower level dtnn the red. and so reverse the order 


;r. a jnif lor assd rcliect? Inuh rastt out of the drop of the colours. 

‘Ilierc arc two other circles of light occasion- 
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allv .seen in the sky— die ‘halo’ and tlic 'corona*. 
'Hie halo appears .ns a ring round die .sun or 
moon when the sky is filmed over witii ciiTO- 
stratus clmid (rrr Ci.ouns). It is formed in just 
the. same way ns a rainlKnv except tli.nt the niys 
of light arc refracted, not by drops of water, but 
by tiny crystal.s of ice — for these clouds lie at a 
great iieiglu, wliere the temperature is always 
far below rreezintr-point. The .nppenranre of 
a halo is a well-known sign of niin— ‘W'hcn 
the sun is in his house, it will rain .soon,’ as 


the old saying has it — and there is much tnuh 
.ne.'.in.ntn t.nnrlvi. As their pntlis change from jo Iircause rirrostrntus gcnciaily forms in 


v.atrr h.ick to air. the two colours arc relVacted 
otice more i)'.' tliffcre-iit amounts, die full line 
shn\N ing tlie course of the red ray, tlic dotted 
liar ih.it of the violet. Suppose now that our 
eye is e.s.ietiy at .v. Obviously we shall only sec 
the red tay. brraiise the violet will p.iss above 
OUT head. Hut if tlierc were a second laindrop 
a little lower in die sky than this one, it could 
be ;u such a iadght that we should see it.s violet 
t.iy :uid not its red. In a .shower there .arc 
ti;i!!!n:ts (.f dtops of rain at both liciglits: and 
bom three drajvt which happen to he at the right 
a«:;!e with our ryes ami the sun to reflect red 
rays v.t sre red light, and ftom those at a slightly 
stn.'dk-r .!!!glc see violet light. ,So in .a rain- 
h;nv tlic Tcti arc lies above and outside tiic violet, 
tl’.r other rojnnrs being in between {ste Colour 

I'l.ut: opp, p. pbp 

^inuetini'-s yon may have seen a 'douhic rain- 
b.e.v*. in uht'di a sero!;-.i .arc in faitifer colours 


front of a depression {see Wr.ATitr.ii). 'Ilu; 
brighter the lialo, the more likely die rain 
(because the greater must he the concentiation 
of ice crystals) ; and tJic bigger the halo, the 
sooner rain is to be c.vpcctcd (iiccnu.se the lower 
the cloud ceiling, the nearer the depression will 
Ik). In a well-defined halo the red of tJtc inner 
edge can usually be seen, and occ.asionally a 
faint ycllose beyond it; but the other ‘colours of 
the rainbow’ arc generally too mi.\'cd up to be 
seen ns anything but white. 

llic rainbow-like corona — not to be confused 
witli tlic sun’s own corona {.rri' .Si.’.v)~is .seen as 
a circle round the sun, like the h.alo hut smallrr, 
and witli it.s colours less faint and tlic rcvcisc 
way round. 'Hicy arc rcsTised because in a 
corona die rays of light arc not refracted by 
p.i.wing actually thniugh water or ice, but arc 
‘diffracted’ or bent by pas-ing between the liny 
partjek's of water making up a particular kind 



of cloud called altocumulus, which is found at 
lower levels (and higher teniper.aturc.«) than 
cirrostratus. Hie difference bctv.rcn rclraction 
and diffractio.n is explained in \Vavi:-.motjo.v, 
Sections 3 and 4. Faint rainbosv colourings, .also 
iluc to diffraction, can oficn lie noticed .along 
the edges of altocumulus clouds. Double and 


cs’cn multiple coron.is arc occasionally seen, 
corona is not so definite a wc.ithrr-pointer as 
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There is an old saying that if you can reach the 
foot of the rainbow you will find a pot of gold. 
This is just a way of saying that you never can 
reach the rainbow’s end. As you mo\x towards 
it, the colours move aw'ay in front of you. Even 
svhcn you ^valk right into the rain, the drops 
failing immediately round you are not at the 
proper angle \vith you and the sun to reflect the 
bow. But you can sometimes get within a lew 
yards — near enough, perhaps, to sec tlie gold if 
it were really there. 

See also Clolds, Licirr, Son, Wave Motion; 
Weatiicr. 

RANGOON. The capital and largest port of 
Burma is situated 20 miles from the sea, on the 
easternmost delta stream of the Irrawaddy 
River. It is built on a ridge of firm ground which 


separates the Irravk'addy and Sittang valleys. 
Since Burma is surrounded on three sides by 
high mountains which can be crossed only with 
difficulty, 86% of her trade passes through 
Rangoon. The principal exports of the country’ 
are rice, oil, and tcalc, the imports being cotton 
goods, machinery’, coal, and sugar. An oil pipe- 
line over 300 miles long brings crude oil from 
the wells of Ycnangyaung, in central Burma, to 
Sy’riam, a suburb of Rangoon, where it is refined 
and prepared for export. 

• Rangoon has become an important city only 
within the last 100 years. Brfore 185a, when 
Lower Burma became British, there ^vas only a 
small fishing village svhcrc Rangoon now stands. 
It was a famous village, however, for near it 
was, and indeed still is, the Sh^vedagon P.igoda, 
built in the 6th century a.d., the largest in the 
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nr.'' <’r the |itinr5p;^l nsieyihrl 'ihrincs 
in ft)'’ E.rt. h irout ,1 IsHJ, EJ.n xT hnt,’f 
htJ!, ;:!.£i h vi'iblrfor ni.'.ny -•hhiin,: 
in sh'' Min. It 1'. 370 Eft hirh and E o>vcrrd 
Midi tisln cold piUn-s, At nir;hl the Pagoda 
girdl-d v'.itii r!<'C!n‘f: li'difs, v.hic !i term to hang 
iif«it-’ppnt t£*d aho'. r tlif' j/l.’un. 

dl.e in’'K!''rn eity nrai the river b laid out in 
hm.'id J4teri*. of fine huikiines, law-court';, and 
ofrires Ilf the fjo%'criiiTi''nt oflkinTia. Adjoining 
the nint’eni city ate the o-.-ercrowded homre of 
t!je p'xtrrr ajid Indian inhaiihantr, 

and the haya.ir- filled with the shop'; of small 
trader’; and jev.dlct'';. Farther to the noith arc 
heaudiul atiifu-ial fakes jurrounded hy trees, 
and <m dirir banks arc the villas and tilths of 
tlw licit mctchants atid offieial'., and the fine 
buiiding* of the University. 

'I'he population b diver.- e, and ineludrs nian\' 
Cliinc'r atid Indians wlio arc employed in the 
dorks .and lartoritrs. 'nieic are about 500,000 
people in the city, ’Flic colourful dresses of the 
llutrat'iC .and the saffron robes of the many 
Ihiddiust piirils give an tiir of holiday gaiety 
(0 the streets. 

; •"r fib i II lais; h eAWAtsny Una e. 

hff tifwi Vtii. 1; ll'ats'isr.; neuniiinj. 

RED SEA. '1 his fills a long, nano-.v <lc[ircs’.ion 
bi'tucen AfiiV.a and Arabia, nfiout 1,200 miles 
lung and, at its wltlrsi point, about 250 miles 
broad ('re Map, p, 17). 7'his dejiression is sur- 
rounded hy great mountaiti ranges de'ccnding 
abnipily to .a n.aiTOW co.^stal plain, barren and 
v.iterless and sparsely popul.atcil. OIT the coasts 
arc nunirtous rliaitn of small is1.inds and 
d sn^’crous ror.sl reefs. 

Siticc no fivers pour fredi n-atcr into the Red 
Sea from the barren lands surroundin'g it, its 
M.itcrj. arc s'-ery s.iU, and the tlcgrcc of salineas is 
inrrca'cd hy tlic high rate of ev.aporation under 
th" intcr.s" ht'.at of the sun. In sumnun the atmo- 
sphere is stiding, Uje tcmj’rr-iturc of iJie v.-.iitT 
’onwlimts cv'crding 00” F. Even at nls;ht there 
!' r.o rr-l-rf, for ihcasr temperature rrrn.ains ht'di, 
.and t!.r Khi-.fi'i wind finm the hand b hot, with 
an !ffte*h!r.-.r ejualuy. 

hhipt er.tf-r the Red Se.a from the saudi 
dirv.ieh the sn.ait of Ibb-rl-M.atukb, in the 
tn d J!- ofail.-.-h is IVrim ULand, 'nd? bhar.d, 
s.h; Ji it link rr.om th.an .a great rr<5. fsf volcanic 
m.aua.af, b a Fntbh nawal insr, and controls 
the rntrssree. At dm northern end of the sea. 


V. 
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the gical mass of Mount .Sinai tossciv more dtan 
8,000 feet into the clouds, and on either side of 
it, narrow arms of the sen extend to the north- 
c.ast and north-wcjl Ii!:c the arms of a Y: these 
arc the Gulf of Agaba and the Gulf of Suer.. It 
v.'.xs sotnewherc in this area that the Cliildrcn of 
Israel, iiCfordinj' to the .stoty in the Bible, made 
their miraeulous crossing of the Red Sea into the 
Promised Land. 

.At the head of the Gulf of Sue/, the Sut.z 
Canai. (cj.v. VoI. IV) comiccts the waters of 
the Red Sea with tlic Mediterranean. It is (he 
rannl wliich li.as given tlie Red .Sea its impor- 
lanec as a link in the rea route from Europe to 
India and the Far East. In addition to die fast 
steamers wiiieh pass up and down the Red Sea 
at full speed, there arc a gteat many sm.alicr 
ships trading between Red Sea porks. These 
ships, v.iiirh may be small, old-fashioned 
r.tcnmcr.s, or even sailintphoals, ply beiwccn 
Port Sudan, Djibouti, and Miv'awa on the 
•African ihorc, and Hodddah and JcdrJn on the 
.Arabi.in coast, jedda b die port at v.hich 
thoivands of pilgrims di-'emb.ark e.ach yc.ar in 
order to vjiit Mecca, the holy phare of llw 
Modems. Nadgation for tiure small vcmcls is 
dlfiicuU in The Red Sea, b'-earre of the numerous 
dangerous rce.fi near the coast, and the trcaehcr- 
oas currents and winds. 

Schook of fiying fuh, porpobeg and sharks 
folirew the ships in the d.ay-tirnc, and at night the 
’w.ater b luminous poin u of phosphorescence. 


RED SEA 366 


Pearl-oysters are ibund in the Red Sea, and these 
are collected by divers off the coastal reels (j« 
Pearl Fishd-o, Vol VI) 

RELATIVITY. Einstein’s theory of relativitj, 
which was published in its complete form in 
1915 has upset many of our fundamental ideas 
about the universe — that is to say, about tune, 
space, matter, and energy It had always been 
beheved that time and space ^\ere quite distinct 
and different things, as also were matter (the 
stuff of which everything is made, solid, liquid, 
or gas) and energy (the capacity to do Svcrk’ 
or cause action of any kind) The mam state- 
ments of relativity are (i) that space and time 
are closely connected and dependent on each 
other, time being in a way the fourth dimension 
or measurement of the complete ‘space tune 
continuum’, of which the other three dimen 
sions are the usual length, breadth, and thick 
ness, (u) that no measurements (of space or 
time) arc absolutely true, because they change 
according to the circumstances of the measurer 
->i e his speed and direction relative to what 
he IS measuring, (m) that matter and energy arc 
fundamentally ^e same thing, it bemg possible 
to convert cither into the other The theory of 
relativity has now been very considerably 
proved, and although its la\v3 do not affect our 
cvcr>day life, since their results do not become 
noticeable until speeds of thousands of miles a 
second are reached, they are none the less ‘real’ 
and arc constantly put to practical use by 
phpicists, astronomers, and other scientists in 
the course of their work — as, for instance, in the 
manufacture of the atomic bomb More un 
portant still, perhaps, they have shown us that 
many of our fbced ideas arc wTong, and so have 
led to quite new wa^'s of thinking 
The reader svill find it easier to understand 
what follows if he has read the article on Ltenx 
(qv), smcc it was experiments on light which 
led up to relativity AsaresultofthcMichclson- 
Morley experiment, 19th century saentists dis- 
covered that the speed of light remained exactly 
the same however fast the observer >vas movmg 
towards it or a^vay from it — tvhich seemed ab 
surd and impossible In 1893 Fitzgerald sug- 
gested that this could be accounted for by 
assuming that any moving body contracts in 
length along that measurement which is point- 
ing in the direction of its movement {see Fig i) 
The contraction could never be seen or mea- 


sured, because any measuring apparatus, such 
as a foot rule, ivould itself shrink as soon as it 
was turned m that direction At this tune, 
matter was still thought to be made of solid 
atoms, and the theoiy was regarded more as an 



BLOCK AND RULER NOT MOVING 



BLOCK AND kUlER MOVING AT lEI.OOO MILES TERSECONO 
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ingemous mathematical tnck than os an account 
of what really happened We know now that 
matter is made up of electrically charged 
particles separated by relatively huge expanses 
of space {see Aron), and it no longer seems 
impossible that the mere movement of a body 
so dependent on electricity should set up mag- 
netic forces of different strengths according to 
which way and at what speed it mo\es, and so 
cause an actual change of shape it would m 
fact, be strange if no such change occurred The 
amount of contraction to be expected was 
calculated mathematically in 1900 and was 
found to agree exactly with the Fitzgerald 
Contraction 

Einstedi (qv Vol V) pubhshed his start- 
ling theory of relativity m two parts — the 
Restneted Theory, dealing only with bodies 
moving in straight bnes at un\arying speeds, m 
1905, and the General Theory, dealing with 
b^ics in any state of motion whatever, in 1915 
The revolutionary part of the theory la> in a 
quite new idea of space and time Until then 
idmost everyone had accepted, without really 
thinking about it, the vacw of nature expressed 
m the following words by Newton ‘Absolute 
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jp.icr, in s!^ cArn muirc, wtSicnit rclniioti to 
.Hivtii!!!" c.\urii;'.l remains ahvas-s similar anti 
iimnovahk’, and 'Alr^dutc, tnic and rnailic- 
niasir.i) u;nr, ofit?df. and from its own nature, 
flows rquaih- wiiliom relation to anythint; 
r-xtetna!.’ Jlul ntcordin.!; to the Fitzgerald 
(/■ntrartinn. l-odir.s (whirh arc a part of space) 
dll ink or expand according to their nioverncnt 
fcSaiivc to tile ohi^crecr; and the 19th-century 
experiments on light, by proving that its speed 
remninrd the same whatever tlic movement of 
the oh'.rrvcr, had reduced ordinary ideas of 
time lit ahMirdity (.iff 'Fimi:). ^Vhat Einstein 
s’-ith in rflrrt, was that space and time cannot 
h<- rcifaidcd as two separate things: they arc, 
in f.K i, each just a part of a whole, and vcr\- 
tiiiKh dependent on each other. 'J’hc whole 
he c'lllrfi a “space-time continuum’ (wiiich 
means a thing whose parts continue or pass 
initi each otlirr), and it contains or will contain 
,‘iii observable happenings, past, present, and 
future.. 

iVrh.aps the easiest way to picture this is to 
imagine the life of a man as a sort of sausage, 
‘■oinanyycan (not inches) long. Wherever we cut 
it, we 1 hould see him at some particular moment 
in his life. But the view of him we should get 
Would not he in tlie fl.nt (as the cut through a 
real .sausage is), hut in the solid, with length, 
hrc.adth, and thickness. Or we can think of the 
lives of all mankind as a rope made up of mil- 
!!(-ns o! short fiiircs twisting in and out of each 
other, carli of them the life of one person. If we 
nit the rope through at 53 me., sve could get a 
View 0! Julius tkaesar in tin; solid, or of anyone 
rlw living at that time. The “past’ end of the 
lope show the fust men of all; the 

“fnUne enil v,ouid he — who knows liow far 
aH.iy? l.ach us makes a difi'crcnt cut, and 
there is no cut of v.hich we c.an say ‘This gives 
the tnic view’. 


prove them wrong, they would point out that 
our measuring instruments slsruuk when sve 
turned tiu'in to measure in one diiection; we 
shmdd say the same of their instnsmcnts. I nderd, 
were they in their turn to mark out a square to 
!)c seen from the Earth, we shoiihi declare it to 
he a rcct.ang!e, for the effects of the Fit/gerald 
Contraction and all other happemings due to 
relativity work both ways. Neither point of view 
is more right or ‘real’ than the other — it is 
merely a qtiestion of relativity. This is, of course, 
a vciw much c.\aggcrntcd example; even with 
the great speeds found in the heavens, the rc.sult.s 
of the Fitzgerald Contraction arc very much less 
noticcnlile. For instance, litc Eartii’s spexd 
round the .Sun is about 10 mile.s a second: this 
meatrs that to an observer in the Sun our globe 
would seem to contract no more than si inches 
in its diameter measured along the diiection of 
motion. 

As time is, according to Einstein, just a fourth 
way of measuring tiu: .space-time conlinuum, we 
should not be surpri.scd to find that its length, 
too, may change owing to relativity in just the 
same way that space may shrink owing to the 
Fitzgernki Contraction. Ju.st as there i.s no true or 
‘real’ measurement of space, so there i.s no true 
measurement of time between two events: to 
one obscrs'cr it may .seem quite short, to another 
much longer, while a third may see botii cvent.s 
simultancoiisly — it all depends on their points 
of view or, as ha.s just been s.aid, on the par- 
ticular cut each inakc.s through the space-time 
continuum. Suppose we had noted how long it 
took us to mark out our square in the Sahara; 
suppose that the star-dwcllcrs, too, had been 
timing our progress; if we found that the time 
taken from beginning to end was twenty-four 
houns the distant .astronomers would be no less 
sun; that it was forty-eight— and from their 
jsoint of view they would i>c no less right (we 
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nntl {757,000) is tlic rornincrdal 

cnpUal of the reoion. 

Near lltninerlch, Uic Rhine rhanj'Ci itA dircc* 
tion, aticl fioves wc'.iu-.srti’? to the Nortii Sea, 
tn'cr the lilt plain ofHoli.iRd. It does not meet 
the jea n' .1 gtrat rher, but dhdpatcs iu water 
into ‘tAeral *!ii'’'c;5ih channel', 'llic three most 
important .arc the Ij'el, ashich flow into the 
y.uidrr 7,rc, she I,el, which has the tossms of 
Arnh'-rn asjd Rotscrd.am on its h.anhs, .and the 
\V.aa!, whijs unite! with the Ma.as ne.ar tlic sc.a, 
hrsc h^en built to avist navigation on 
the haw.’- rc.vhrs. 

It is in Onn.any th.at the river is most 
pittssre-'nir, .md to (lermans ‘r.aih'T Rhine’ is 
.a .'Ain’t a! of p r:r.'osi*ni, M.any legends, like the 
-nny of the Lorelei, h.asegrosvn up about the 
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RHODESIA. 


'I h'i n* lU'h colo’.sv i' i north of 


the Lnnpvpa Rjs-r and 
\“.e.in I ’.h-n {jr* Map, p 
'wrirc r” ’-a in . r«'a — m: 
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'c eh of i.hc grr.it 
5'''. It is 450,000 
,re than Germany, 
and I ut tawthtr. 
Jcj it into iv,o sec- 


tions: Southern Rhodesia, which lies roughly 
bcUsccn the Limpopo and the Zambesi Rivers, 
and Not them Rhodesia, lying north of the 
Zamb«i. 

The outst.anding fact .about Rhodesia is tliat 
it consists almost entirely of a higli tableland or 
plateau, 4,000 feel or more above sea-level. In 
this it is like the Union of Sointt Africa, (q.v.). 
Asa result, although thcwholcofthccountry lies 
within the tropias, tlic climate is not really 
tropical at .all. For example, .S.alisbury and 
Bulawayo, the two biggest towns, arc just as 
nc.ar the Equator .as Bcira, the town in the 
I’ortugucsc colony of East Afric.i which is their 
port; but whereas Bcira has a rc.al tropical 
climate, with scrv liot summers and a high 
rainfall, the two Rhodesi.an loivns have a sum- 
mer rainfall of about 25 inches and cool winters 
— in many w.i\-s an idc.al climate. Tlic im- 
portance of this is that Europe.an5 can live 
comfort.ahly in Soutisern Rhodcsi.a and f.tirly 
comfortably in Northern Rltodesia, w’hilc in the 
neighbouring Moz.arab!que white m^'n find it 
almost impossible to live permanently hecau'c 
of the extreme heat. 

Almcxt the whole of Rlufdc'ia, except the 
riser s-allcs-s, is grass country’ ssads plenty o! 
trees, llic grasx it scry liigh~-6 feet on an 
astrage, but sometimes la feel or mo.-c. All 
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o%cr these grasslands, or ‘\eld’, there arc ant- 
hills, great mounds of earth more than 6 feet 
high Some of these ants — w hite ants or tenmles 
— liv e on wood, so that >f e\ cry bit of wood used 
m building IS not chemically treated, the ants 
will completely destroy it On these huge grass 
plains Uicrc is plenty of game of all kinds, 
including some twenty kinds of antelope and 
many lions and leopards Tlicse \vild animals 
have decreased in numben since Europeans 
has c occupied the land and fenced in the farms 
with barbed wire, but they are still much more 
plentiful than in the Union of South Africa 
Cattle farming is one of the main activities 
of Rhodesians — for meat rather than for milk, 
since there is no big market nearby, heavy 
breeds such as the Shorthorn being favourites 
The almost frost free climate makes the grow- 
ing of practically c\cry kind of fruit possible, 
and also allows tobacco to be grown Tins 
last IS now one of the most important crops, 
cspTially in Nortliern Rhodesia Wheat does 
not grow well because of the heavy summer 
rai 3, but maize (mealies) is grotvn over the 
V.} ale country and is the mam food of the 
natives 


Rhodesia has no coast line, and imports and 
exports go by rail through the Union of Souili 
Africa, or to Beira The great distances make 
transport very expensive. One railway runs 
from Bulawayo to Salisbury and then to Beira, 
the other, from Bulawayo to the Victoria Falls, 
through Northern Rhodesia to the Belgian 
Congo border, is part of the Cape to Cairo rail 
way projected by Cecil Rhodes, avluch, now that 
air travel has become easy, avill probably never 
be completed 

Southern Rhodesia has tliree world famous 
attractions for tounsts The first is the Victoria 
Falls (qv), discovered cither by David 
Livincstone (q v Vol V) in 1855 or by a Boer 
irekker a few years earlier The great Zambesi 
River, over a mile w ide, plunges over a precipice 
340 feet high into a deep and narrow i,orge only 
100 feet in width The native name lor these 
falls IS 'The Smoke that Thunders i he second 
famous sight, the Zimbabwe ruins are the 
remains of a large fortress, evidently built to 
protect gold workings, of which traces also 
remain It used to be thought that these 
buildings showed traces of Arab iniluence, but 
It IS now fairly certain that they were built by 
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45TO yr.irj a"0 Tlir tluix! 
j'.nrrn pf-srr i<; thcpr.xvc oi Orri Rt!0!>5-5 fq.v. 
Vr> 1 . V), iht found'-r of Rli'Jc'da- Tim R 
»;fa.x,"’d Iiufro rraniic hnu'drn: on the 

MnJ'tp'i Hilh. not far from Ihilmvayo. The ‘'he 
v,\^^ hy Rhodes iiin^elf nnd is rallrii 

World's Viw, 

^mslhern Rhodrsia now has its own parlia- 
j.irnt, and is rjn the sv.iy tov,"artIs itrrotninc: a 
<1 jodnion. like tlic Union of South Africa; hut 
Xonhcni Rliod'-da, v.hich has a much smaller 
Turor>r.in population, is govcrr.cd mainly from 
Ihi'd-’iid, 

Rhorlrsia is rich in mineral v/ralth. In the 
south there arc pold and asbestos, and at 
^V.mkie there is a lar;;c coal-field. This coal is 
if'-d in the. copper belt of Northern Rhodesia 
s%hich lirs just south of the Bi.LotAK Cont.o 
( q.v.). 'llierc arc also many other minerals, 
chioiniuin bcint; the most impoitnnt. Bulawayo 
and S.di'bvuw in tiic south and Livingstone in the 
not th arc the chief towns. 

Ser alio Aimers. 

kf - »!j'> \‘ol, I : Rnoi«rjiis.va. 

RHONE, str I'RASitr.. 

RUT VALLEYS, rre Rocs: LoRMAnoN-. 

RIODE JANXIRO. The full name of Rio dc 
J.jtr ins, iSie c.ipit.jl ofllM/il, is S.'ioSebastuodf 
Ivin de J.anriro. But Br.aril is a country of 
s’nortcnrd n.uncs and nicknames, and Br.wilians 
ohm c.dl their capii.il jasl 'Rio'. 

n,- .. 
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mile across tiic peninsula. Nc.ar its southern end 
arc theatres, the I,aw-Courts, and the National 
Ubraty of Br.i/il, At its northern end arc the 
docks. Tiie oldest part of the city is between the 
Avenidn Rio Branco and the tip of the penin- 
sula. Here, in a confused pattern of .streets, arc 
the banks, offices, and warehouses. 'Ehc prin- 
cip.al church, the Candelaria Church, wa.s built 
in 1775 and has a finely decorated inteiior. 
Bro.id, tree-lined promenades, hn’lliaiuly lit at 
nitlhi, Ir.id to the suburbs along the .shores of 

the bays. 'Ilic many beaches, the liouscs gav 

r 1 1 I...', 
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roembcn of the government, and others mo\e to 
PetropoUs in the hills near by. Rio dc Janeiro is 
the second largest city of South America. 

See abo Brazil, 

RIO DE LA PLATA, ut Argentina. 

RIVERS dificr greatly in character. There arc 
s\sift-flowing ri% cn, slow, sluggish rivers, mighty 
nvers ith several mouths, rivers that carry vast 
loads of alluvium to the sea and discolour its 
water many miles from their mouths, clear, 
limpid rivers, rivers that at some seasons of the 
y ear ha\ c very much more water than at others, 
nv ers that arc made to generate v’ast quantities 
of electricity by their power, and rivers that 
carry’ great volumes of traffic and are often th^ 
main highways of the regions through which 
they pass (see River Navioatiov, Vol IV). 

Most rivers begin in springs (see Wells and 
Sprdjos) or by the joining-up of numerous rivu- 
lets and streams of water. Some, however, 
emerge os full-grown rivets from Caves m lime- 
stone country or from the lower end of Glaciers 
or from Lai^ (qq*v.). Practically every river 
has an npper, a middle, and a lower part— 
thougli one of these may be very' much longer 
than the others. The upper river is die part 
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where the main worh of the water is cutting — 
cutting down tovv’ards sea-Icvcl or the level of 
the late into w’hich it is flowing, and cutting 
ibnvard along its course. In the middle part the 
main w orlc is the carry’ing away of the material 
cut. In the third part, the lower nver, the 
main work is the depositing of the material. 
To a certain extent, of course, these tlirec types 
of work — cutting, carrying, and depositing — 
are carried on in all three parts: it is their rcla- 
tiv’c importance that differs 

In its upper part a river usually occupies the 
whole of the foot of its valley — for the valley is 
hkcly to be narrow, steep-sided, and ravine-like 
(see Valleys) It flows swiftly and turbulcntly, 
and its bed is generally rodey and boulder- 
strewn, probably broken by rapids and water- 
falls. 

Lower down, in its middle reaches, the nver 
flows more slowly, but is still flowing swiftly 
enough to cut away its bank. So it usually runs 
between well-defined margins, and there is httic 
danger of flooding. 

The lower stretches of rivers show consider- 
able variety. Many wind across thar valley 
floor in broad loops. These are continually 
being changed by the cutting acuon of the 
water, so that near the river there are usually 
remnants of earlier courses in the form of 
crescent-shaped lakes (‘ox-bow lakes’) or manhy 
hollows. Such rivers often catise floods, since ihetr 
banks arc low and the 'flood plain’ bordenng 
tliem is flat. Other riv ers flow so slowly tliat the 
alluvium they carry is deposited on the river- 
bed and, in time of flood, along its sides in 
embankments (or levees). Eventually this may 
result in the river being raised above the level 
of the surrounding country. The Mississippi 
(q v.) in part of its lower course docs this Still 
other rivers deposit their load as a delta — a fan- 
shaped deposit — through which cliannels wind 
their w ay to the sea or lake into v% hich the nver 
flows. The Nile, the Auazo.n, the Yanctse- 
RiANC, the Si-KiANC, thc Yellow Rivtr, or 
Hwang Ho, the Danube, the Rhine, thc 
Gances, the Irrawaddy, thc Mississippi (qq v.), 
and countless smaller rivers enter the sea by 
deltas. 

Some riven have such a heavy load of fine 
alluvium in their waters iliat all is not deposited 
in the delta — and then thc sea is discoloured by 
the muddy fresh-water currents which for some 
distance do not mix with the salt sea-water. 
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'Hih Jiappcn^ oft' the Cfi'iiia coa«;t, where tiic 
VfUow River carrirs otti v:ni quatititie^ ofyellow 
fill. The Am.nrnn, too, staim many miles of the 
AtLiiiitV dark red. 

All livers chajKte in volume with the se.ison 
of ihf ycat— some vers' cosisiclcrably. Tlic 
‘resdtnen’ {.as tbs' p.jttcrn of this sc.tsonal v.ari.a- 
xhrA is r.dlcd) of a river belongs to one of the four 
main {y|>es~or to n combination of these types 
if'ihe river h.is imf>orWnt sribuiarics of regimen 
iliifoent from its ossm. In tropir.al nrc.as, since 
the trmjKf.usire is practically the s.smc all the 
sear mund, loss of mobturc by cs'aporation is 
almost con't.iut^ and variation results mainly 
bom tlie tir.csen disiritnition of r.ainf.ill: ssith 
th'- rains the ii'.Trs ris-. In rreions like north- 
s\e.;rm Europ-, wh.ric rainfaU is disirilnucd 
thsovr.danii tlte year and s%herc temperature 
s.ui-’s c''sn'.rdc:ablv fsom ore se.ison to .another, 
a ff.-intcri is fatsnd in which riverj arc fullest in 
ssinicr, ’inrr rain.f.dl is greatest then, and there 
»• ev.'tv“jrativ!U The th.ird regimen is dint of 
'.shich are f'-d from snos'. -fields, such as 
i'm rivers In north L>.S S.R,, Canada, the A]p=. 
and o:!;er hi Ax niottnSasn r.-'ngrt. These become 
with ih>- tr.-hin-; of the snow and ice; 


it rt WitU'- 


;e pr.sstirally no flow. 


Widc-sprcad flooding often aecompanics the 
spring thaw, as the rivers cannot carrv' ofl' tlic 
sudden increase in water, lltc fourth regimen 
is found where both ternpemture and rainfall arc 
very $c.T5ona!. In countries with .Mediterranean 
climate, hot weather and lack of rainfaU co- 
incide — so that rivers wliich liavc been torrents 
in winter often have dry beds in summer. In 
some arc.TS of continental climate, such as central 
Riissi.a, the m.ain rain fails in the summer — so 
that the rivers arc fullest at that season. 

Lakes have an important effect on river regi- 
men. If a riser in flood (or in ‘spate’) enters a 
lake, its increased volume spreads over the whole 
area. Tins may make little difTcrcncc to the level 
of the lake; but the river will leave having lost 
its flood char.actcristic.s ofincrcared volume and 
.speed. 

Ri'icrs have m.any important functions. Tltcy 
have been used from earliest times as Isoundarics, 
and as route-wav's, and in dry countries to irri- 
gate the hand. More recently they h.avc pro- 
vided power for the generation of electricity. 

Pethaps the most famous river boundaries 
have been tlic Rhine, the Danube, and ih* 
Mc.rican-U.S_A. boundary following the Rio 
Gr.'.nde and the Cedorado River. A river makes 
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a good boundary, since, unlike a land boundary. 
It IS easily seen and crossings arc not difficult to 
control It has been said too that as a n\cr is 
a valuable possession — especially a navigable 
n\er — it is onl> fair that it should be shared by 
the countnes concerned rather than that the 
boundary should follow one bank In the cases 
of the European n\ers, international com 
missions A\ere set up to form and follow a policy 
of development There has been no trouble in 
deciding the position of the boundaries In 
America, however, botli the Rio Grande and 
the Colorado River have changed their courses 
since the boundary was fixed, and there has 
been confusion and trouble as a result 

In earlier times, before the developmtjit of 
efficient land transport, rivers were often the 
only route w'ay^ Frequently the country 
through which they flowed was marshy or 
forested or very hilly, and the only easy means 
of movement was by water This is still true in 
Africa m the lands round the Congo River 
(q V ) in America in the Amazon Basin, in 
Russia in the far north areas, and in the Amur 
Basin («< RSFSR) In other regions, nver 
transport is important because it is cheaper than 
road or rail transport, especiallv for heavy raw 
goods such as grain, iron, or coal In Europe, 
the Rhine and the Danube are important for 
their barge traffic, while Russia has a vast sys 
tern of inland waterways linking up the ^\'hlte 
Sea the Baltic, the Caspian, and the Black 
Sea with the Rivers North Dvana, Volga, and 
Dnieper In America, the Mississippi carries 
much merchandise, as do the rivers of the Great 
Lakes sy’stcm of waitcrways, the St Lawrence 
(q V ), and the Hudson 

Electricity is generated by water power in 
practically every part of the world where the 
need exists and the water is available (jte 
Powder stations. Electric, Vol VIII) One of 
the largest schemes is that which harnesses part 
of the water of the Niagara Falls (q v ) 

Rivers are being increasingly made use of by 
man Locks arc constructed to enable shipping 
to overcome obstacles such as shallows, rapids, 
and waterfalls, dams and reservoirs such as the 
Lloyd Bamge on the River Indus (qv) m 
India, are bmlt to obtain regulated flow for 
pow er or irrigation schemes, as w ell as to reduce 
the risk of flooding But in regulating a nver 
for one purpose it may well be that an earlier 
benefit is lost For mstance, the building of 


dams across the Nile (q v ), for irrigation m tlie 
Anglo Egy’pUan Sudan, is causing silt to be 
deposited, with tlie result that the Nile water 
which floods the fields of Egyqit farther down 
die nver has lost much of its fertilizing qualities 
and expcnsiv e artifiaal manures hav e to be used 
in increasing amounts 

ROARING FORTIES, see ^Vint) 

ROCK'CRYSTAL, a form of quartz, is the 
only colourless stone found jn large supply In 
Roman times it wns used by the rich for goblets 
glasses, and bowls, and some of the earliest seals 
wcremadcofit To dav it has manv uses Good 
specimens are ait and polished for jewellery 
since although it lacks the ‘fire’ of d virond it is 
very beautiful As it is very haid it does not 
scratch as readily as glass, and it is therefore 
much used in optical and scientifi struments 
A peculiar property of rock crystal is of rni 
poitance m connexion with the pc! nzation of 
Light (q v ) 

Rock crystal occurs m igneous rocks Brazil 
IS the chief source of supply, but Madagas 
car, Japan, Hungary, Switzerland and the 
USA also produce it, and small quantities are 
found in ^^aJes, near Derby, and m southern 
England 

Cairngorm’ is a brown or yellow form of 
rock crystal which is found in the Scottish 
mountains of that name (and also m oUier parts 
of the world), occurring both in granite rock 
and in alluv lal (or nver formed) soi Tlie caim 
gorm figures prominently m Highland costume 
— in dirk handles and plaid brooches, for 
instance. 

See ako Minerals and Roexs. 

ROCK FORMATION. Tlie Rocks (q v ) of 
the Earth’s crust are continually influenced bv 
many forces gravity acts on all of them, those 
below the surface layer are also under pressure 
from above, and the rhyahrmc up-and-down 
movements of the Earth s crust, desenbed in 
Mountain Building, may cause upward pres 
sure from below 

The simplest result of these forces is the fold 
lOg of sedimentary rocks As these w ere formed 
in the basins of shallow seas, they he m strata 

(Lat stratum alayer)whichwere originally com 
pletely or almost completely honzontal, but in 
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hrtrur tipiifsrtS land, the strata have 

i.’UndIv hrronif h5irhl'’d. 

A jsntpk fnkl forrm an arch (called an hanli- 
rlit'.n’, Isefiiire the ftrds jh'ijic atvay from the 
cirstj a!id a ttossgh (calhd a kyiirline’, hcramc 


I'r.. 1. tMiouM nr.'.TOMTOv 

the hrdt slope together towards tljc bottom of 
the fold). Whetc such simply folded sedimentary 
roel.s have liCffS exposed to l^r.NUDATios' (q.v.), 
th.c snrface may rlcvrlop as shown in Fig. i ; for 
as the upfolded rwhs arc more easily denuded 
.'or worn away} than the downfrldcti, a miinber 
rif the beds of rock become cxposetl on the 
F.arth’s snrraec, Tim arr-a of exposure is c.allcd 
the ‘oiiierap’ of the rocks. 

Fig. t shows what would happen if a!! heds 
were of equal hanlness and wore down to the 



},>.nm c.xtent; hvit usually the harder rocks are 
hit, foninng an 'cicaqmicni' (Fig. 2). Hie 
direction tsf the rnaximnm slope down a bed of 
r>>i’ 5 ; 'i.e. di.>wi> its ‘bedding pkanc'} is the dircc- 
tio!s of ‘dip'; and the angle of dip is the ancle 
iK-tssTcn thU slope and the horirontah 'Hie 
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‘strike* of an inclined bed is a bortzonlal line 
along its bedding plane, where it euw level 
ground or the .stjrfacc of still water, 

J'olds arc often verv" cotnphVated and arc not 
always symmetrical (Fig, 3). They may be, in- 
clinctl, even to the extent that the order of the 
strata on the snrhtcc is re.vcrscd. IVhcn this hap- 
pens, the fold is called an ‘inverted’ fold or 
‘ovcrfold’. Under great pressure, as happens 
during mountain building, tongues of rock may 
be bent right over to become ‘rccumbcnl’ folds 
(l^nt. Trcumhnf, to lie down). In ovcrfolding, the 
middle limb of the fold often tctids to get 
squeezed out. In many eases ibis is followed by 
the thrusting of the whole of tiie upper limb 
along what is called a ‘thrust-plane’. The upper 
limb is called a ‘nappe’ (Fr, table-cloth), 
because it hides the rest of the origintd structure. 
Nappes arc found r.xtensivcly in mountain 
ranges, r„spccially in the -Mps, wlicrc there is a 
series of tlmust-planc.s. 

A ‘fault’ is the splitting of a series of beds of 
rock so that the beds on one side of the .split arc 
moved upsvards, downwards, or sidcw.ays in 
relation to the beds on thc^ other .side. A fault 
is said to be ’normal' if tltc plane of splitting 
slopes in the direction in whicit beds appear to 
have dropped. It is said to be ‘reversed’ if Uic 
plane slopes in the direction in which beds 
appear to Iiavc risen. Reversed faults usually 
indicate pressure upwards .and sidcway.s. Fatilks 
occur not only on a small scale, in which rocLs 
drop nierrly a few inches, but also on a gigantic 
scale in which rocks over va*;t areas appear to 
have moved up or down thousands of feet. This 
phenomenon is usually called ‘l)!ock faultirjg’ 
or ‘plateau huilting', since great blocks of tlic 
K.arth’s crust arc involved. In such c.ises it is 
dilhcidt to deride whether the higher blocks 
have risen or tiic lower blocks have sunk, or 
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Avhcther both have moved, but m opposite 
directions The third explanation is the most 
probable 

Wlicn a block of land sinks between two un 
moving blocks, a ‘nft valley’ is formed An 
example of a rift valley is the valley of the 
Rhine (q v ), where sedimentary rocks have sunk 
between the harder rocks of the Vosges Moun 
tains on the west and the still harder granites of 
the Black Forest on the east Rift vall^ arc 
occupied also by the Dead Sea (q v ) and by the 
great lakes of East Africa There is little doubt 
tliat the crack in the Earth s crust which 
stretches from the Jordan (q v ) through the 
Red Sea and Aby ssima, and forks irito the vnlley's 
of the East African lakes, is of profound signifi 
cance it extends for more than one sixth of the 
Earth’s circumference, and the severe earth 
quakes which occur from time to time along it 
show that movement along this fracture is still 
going on Much geological investigation and 
mapping is necessary, however, before any 
cxplanauon can be oltcrcd 
When a senes of beds of sedimentary rocks is 
found to have been laid down on other rocks in 
such a way that its bedding bears no relation 
to the bedding of the rocks underneath, an 
unconformity' occurs, that is to say the upper 
beds do not conform or fit in with the lower 
beds Unconformity is almost always the result 
of the raising of the low cr beds of rock cither to 
a level vvliere waves 
,, eroded them or, more 

generally, to above 
- ' ■ ! , i i :^ sca-lcvcl where, as 

I )Sid Hints dipes tid sediments they were 

eroded Ifthesurface 
of the lower beds ofan 
unconformity shows 
an eroded surface it 
IS in a sense a fossil 
izcd land surface 
Fig 4 illustrates the 
forming of an uneem 
formity in 3 case 
where the lower beds 
Ind been worn into 
a perfectly fiat land 
surface 

All types of rock de 

r velop cracks known 

rio 4 * , , 

l.o» “ JoinU 

B MADS Hard sedimentary 
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rocks, such as limestones and sandstones, genef- 
ally develop these at approximately nght angles 
to their stratification or bedding There are fre 
quently two senes of joints, one senes more or 
less in the direction of dip and the other in the 
direction of stnkc Joints simplify greatly the 
task of the quarryman, because they form 
roughly rectangular masses They also hasten 
denudation by ram, icc, plant roots, and the sea 
In Igneous rocks, jomting results from crack 
mg dunng cooling In ‘granite’ masses there 
nre usually three senes ofjomts, two of which arc 
nearly vertical to the surface and at nght angles 
to each other, while the third senes is parallel 
to the suriace Quite a different system of cracks 
develops m basalt , which, because it cooled on 
the Earth’s surface, cooled much more rapidly 
than granite The cracks in basalt arc rather 
like the many sided cracks which occur m dried 
up mud (see Giant’s Causeway) 

In addition to lavas poured out by volcanoes 
rock of basaltic type known as dolciite rose to 
the Earth’s surface either through cracks more or 
less at nght angles to the strata or by forcing a 
passage along and between bedding planes 
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Such formations are known as igneous m 
trusions’ (Fig 5) In the first case the doleritc 
forms ‘dykes , and in the second case it forms 
’sills' (Anglo-Saxon jy/, a ledge) Dyke is a very 
suitable name It can mean a wall or a ditch — 
and dolcnte dykes are sometimes low er than the 
rocks tlicy cross and sometimes higher depend 
ing on whether they are softer or harder, and 
therefore wear away more rapidly or less 
Dykes vary in tluckness from a few inches to 
hundreds of feet, but most arc between 5 and 
20 fret tluck The most famous example of a 
siU IS tlie Great Whm Sill of the north of Eng 
land along the top of which runs part of the 
Roman Wall 

‘Laccoliths’ (Gk /caw, a astern, Miox a rock) 
occur where the intrusive rock, failing to burst 
through the overlying strata, arches them up aS 
IS shown in Fig 5 

Balhohths’ (Gk bathos, depth) are gigantic 
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‘metamorphjc’ (Gk meta, change, morphe, 
form) 

2. Igneous Rocks (a) Some molten rocks 
actual!} cooled on the Earth’s surface They are 
called ‘igneous, volcanic’ Because they cooled 
quickly, the minerals of which they are com- 
posed did not form large crystals 'Basalt* {see 
Giant’s Causeivay) is a good example of this 
kind of rock Its crystals are very small, and 
contain so much iron that it is very heavy and 
almost as black as soot There arc tiny crystals 
of lighter material — ‘feldspar — in it, but they 
can be seen only under a microscope Basalt is 
the rock ivhich in a molten or semi molten con 
dition IS believed to constitute the plastic ‘sub- 
crust’ of the Earth (q v ) 

Often the outer surface of a very liquid lava- 
flow cools so quickly that no crystals form, and 
the rock looks like dark glass Such rock is called 
‘obsidian’ (after Obsius who first described it), 
unless It is black, when it is called ‘pitchstonc’ 

I f the lava is full of bubbles of steam and other 
gases u hich escape when it reaches the surface, 
the rock called ‘pumice’ is formed This is so 
full of holes that it is very light When volcanic 
ash often contaimng fragments of pumice, con- 
solidates to form rock, the rock is known as 
‘tuff Volcanoes) 

(j) Other molten rocks did not cool on the 
Larth’s surface, but cooled beneath layers of 
other rocks Then the cooling took place much 
more slowly, so that the minerals were able to 
form crjstals sxhich are easily visible to the un- 
iided C}e Tins t}‘pe of rock is called ‘igneous, 
plutonic’ (after Pluto, the god of the Under- 
vorld) The best knowr plutomc rock is 
granite’, wludi contains the three minerals 
quartz feldspar, and mica Where there is no 
quartz present, but there is feldspar and mica 
and minerals rich in iron then the rock is prob- 
ably ‘gabbro’ The classification of igneous rocks 
IS omplicated, and except for certain very cora- 
moi types, the naming of an igneous rode is a 
task 1 r the expert A rock which is sometimes 
mist n for granite, but which is intermediate 
in coi losition betvsecn granite and gabbro, is 
‘syenite A typical syenite contains feldspar, 
mica, and iron beanng minerals such as augtte, 
or ohvine, but little or no quartz 

{c) Intermediate in crystal structure between 
plutomc and volcanic rocks arc rocks which 
have been injected into the Earth’s crust and 
have therefore cooled faster than plutomc rocks 


but slower than volcanic ones In general their 
mineral crystals arc intermediate in size bctwecii 
those of basalt and gabbro A rock typical of 
this type IS ‘dolente’ 

Sometimes the molten rock undenNent con 
sidcrable slow cooling before it was jnject'id 
into a crack to form a dyke During the slow 
cooling some large cry’stals formed The re- 
mainder of the rock then cooled quickly, formin,g 
small crystals A rock which has laigc crystals 
set in a mass of much smaller crystals is said to 
have ‘porphyntic* structure, or to be a ‘por- 
phyry’ 'The name was given originally to ? 
purplish rode of this character found m the Near 
East (Gk porphyra, purple) 

5. Sedimentary Rocks All rocks, when 
acted upon by the weather [see Denudation;, 
gradually break up, and the mineral particles 
arc cither blown away by the wind or earned by 
streams into lakes or into the sea Sooner or 
later the particles settle in layers and so fom^ 
sedimentary rocks 

(d) TJ’ied formed The rock formed by layer* 
of wind blown particles is called ‘loess’, after ^ 
tosvn of that name in Alsace where rock of thi* 
type IS found Dunng the retreat of each of the 
ICC sheets of the Ice Ace (q v ), rock dust wa* 
spread out m fan shaped deposits by the melting 
ice Wind blew much of thi dust southwards to 
warmer regions where grass was growing 
( steppe lands’), and here it was held entangled 
Each spnng the grass grew on the dust collected 
dunng the previous year, and the withered gras* 
roots bclo\v helped to keep the layen of rock 
dust firm A long belt of loess stretches across 
the plains of north Europe and the USSR 
(where it forms the fertile ‘black earth’) 

In China it occurs on a vast scale 'Die dust 
which made the loess of China came, howevef 
not from glacial streams, but from the sands cf 
the hot deserts of Asia From every desert of 
the world the wnd carries away vast quantities 
of the finest rock dust It may fall on the surface 
of the sea, or on lakes, or it may be trapped by 
vegetation, especially in grasslands The loes* 
of China IS hundreds of feet thick, and as it is 
very soft it has been cut by nvers into deep 
valleys with steep sides In parts of the western 
states of the USA and m the Mississippi 
valley there is a rock of similar ongin, called 
‘adobe’ 

(^) River formed The sedimentary deposit 
fonned in valleys and plains by the mud and 



rrc'j; ‘suH't.tnc-'t washed d^vn by rivm and 
j? ^xven the trcncrnl name nf ‘alluvium' 
cd, to; hnf, to v.-adi). It often tndudrs 
GnAt-IXt and Sam*"; (qq.v.). 

(d I^Xt^jGTTt-.fd, Sedunrntary' rochs formed in 
inland i''at or Inl.c? b'-comc apparent only avhen 
she lale dries up. 'nie commonest rocks laid 
down in I.d.cs arc GaAvnu'', Sandstonv.?, and 
fhA« {qq-v.}, 'i'hrfo often contain important 
mineral deposits. 'When a lake begins to dry- 
up, the fir-.t substance dcpo-ttctl is usually a thin 
layer of iron hydroxide; carbonates of calcitnn 
.md magnesiiitn foHosv, then ‘gyp'iun’ fcalcium 
’•idphate), and Inter roek-salt (sodium chloride). 
SAt.r (q.v.) coinituies to he deposited almost in 
a pure state until 95% of the water has evapo- 
r.ued, anti then the other salts which arc present 
These inchide chlorides of potos- 
fium and mamresinm, and very’ small quantities 
t/f hromi<le.s, iodates, and borates, 

(ff) Icf-Jervud. 'Ilic .'edimentary material left 
hy retreating Gt-AcutRs (tpv.) includes gravels, 
raiKb. and a dcpodi called 'houldcr-clay' or 
‘till*. Bovildrr*elay contains stones of all sizes up 
to l.argc Ixiuldcis, which have been collected on 
the moraines of glaciers. They arc set in rock- 
dmt for which ilic name ciay Is quite unsuitable, 
•;:,ce. the finer particles arc really a flour made 
ijy the grintiing (ogetlier of fragments of many 
diiferent rocks untlcr pressure from the ice. On 
geological m.aps l>ouldcr-clay and glacial sands 
and gravels :rre often jrrouped together as ‘drift’ 
pY {;i.Aa \iion). 

(f) Sti-Jetrud. Most of the rock material worn 
away from the Iv.irth’.s surf.scc comes to rest in 
the fiiaUmv seas rouiul the co.asts. Here we find 
maten.al Idoun from deserts, or torn down by 
the waves li.uicring on the shore, or carried 
«i v,vn to llic sea by rivers (see Drs'tnjATiON). 
Wh.rn a n’vrr enters tlie sea, its speed and c^irry- 
ing po'ser .arc reiluced, and it drops its load— 
Sir: vr-’Acl, then '.ind, then mud — and only’ tlic 
hm-si tmpriuicd pat tides get carried om to sea. 
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there arc remains ofanimals and plants th.at live 
in the sea; but f.trthcst away from the sliore, 
Avlicrc ilie sea is dearest, the sediment consists 
mainly of fragments of animals that like dear 
svatcr, such as slidl-fish, sea-lilies, sponges, or 
the shells of minute animals. It is then an 
organic sediment. Under certain circumsinncc.s 
this may cs’cntually be transformed into petro- 
leum {sie Oil., Natural). 

\Vhcrc tlic svatcr is clear enough and svarm 
enough, there may he a coral reef along the 
shore or near it. Fragments of coral {sfe Coral 
Islands) arc continually washed away and 
nccnmulaic in the sea nearby, forming Lutn- 
tnro.vL (q.s'.)" If the co.n.st-linc is a swampy 
tropical forest which gets buried by layers of 
silt, scams of Co.al (q.v.) eventually result. 

V IV/icn (hese sea or marine deposits eecntiirdly 
appear above the suifacc of the water they arc 

da. sscd as sedimentary’ rocks (see Mou.viain 
B un.DtNO). 

Shingle cemented with sand-gratns forms 
‘pudding-stone’, or CoNCt.oMRRAiT, (q.s’.); sand 
becomes Sandstont. (q.v.); from mud comes 
Ct..AV (q.v.) or, if it is in blscuit-likc layers which 
split ap.art readily, ‘shale’. From organic sedi- 
ments come limestones if the fragments arc 
‘calcareous’, i.c. consisting mainly of calcium 
carbonate as in the ctisc of coral, or sea-lilies, or 
shell-fish; .should the organic sediment in shallow 
ss’atcr have consisted of minute animals called 
‘glohigcrina’ (see Oozrs) — a comparatively rare 
happening — the hardened sediment i.s dialk. 

Beds of any type of sedimentary rock slowly 
merge into beds of other tyq>cs, and so inter- 
mediate layers occur, such as sandy clay's and 

cl. aycy limestones. 

4. Mlt.amorriiic Rocfcs. Some .sediments 
which accumulated to a very great depth have 
been pressed down into hotter regions of the 
Earth, and folded (see Mot'rrrAm Buit.Di.vo). 
llicy have become changed into mctamorphic 
or transformed rocks. Scdimcnt.in/ and igneous 
roclat may be transformed also by the welling 
up of lava or gases from the sub-crust (see Rock 
koRMATjoS"). In citlier case ness* rocks arc 
formed—and sometimes it is difficult to know 
from what type tficy were derived. 

If a fairly pure .sandstone is metamorphosed, 
no jv'w mineral can be formed, because sand is 
mainly qu.anz in tin-y grains: all that happeas 
is tint the grains of quartz melt and then re- 
crystalhze. Bat whereas in a sandstone there arc 
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crevices between the rounded grains, when it 
melts these crevices become filled and the result- 
ing rock IS very hard and compact It is then 
known as ‘quartzite’ Similarly, when a fairly 
pure limestone, v\luch consists of grains of cal 
cium carbonate, is metamorphosed, the grams 
of calcium carbonate cool into a compact mass 
of crj'stals A common t^'pe of crystalline lime- 
stone IS the bciutiful v\hitc Carrara marble 
‘Marble’ is not a spcaal kind of rock, but is the 
nimc given to any rock V'.hich wiU take a 
polished surface, though usually it is a crystal 
line limestone 

‘Slate’ IS a metamorphic rock which has the 
peculiar property of splitting into thin layers 
This IS due to the orderly arrangement in pai^lcl 
planes of minute flakv minerals suclt as mica and 
chlorite It is formed under enormous pressure 
from a clay, a shale, or even, in the case of the 
silver green slates of the Lake District, from a 
volcanic 4ash 

\S hen gi cat heat and great pressure arc applied 
to a rock, It may form a new structure resembling 
tightly packed leaves This is called ‘foliation’ 
(Lat foba, a leaf) When foliation occurs 
throughout, the rock is called ‘schist’ (Gk 
sktslos, divided) Every schist is named after 
the mineral chiefly responsible for its foliated 
structure, and so there are mica schists, chloride- 
scliuts, and so on 

Perhaps the best known of all metamorphic 
rocks IS that knowai by the old German miners’ 
term ‘gneiss’ In this rock several different 
mmerals appear m almost parallel bands The 
commonest forms of gneiss contain the same 
minerals as granite, namely quartz, feldspar, and 
mica, and the rock ^ooVs very much like a 
granite in vihich the mmerals have been re- 
arranged in bands As vvould be expected, 
gneisses and schists arc found commonly m the 
folds of great mountains, and they arc the pnn- 
cipal rocks of the Alps 

See abo Mlsfrals Rock rorUATio-i, Earth, IltsTORV 
or, Mol-vtain Blildivo 

ROCKY MOUNTAINS* This great system of 
parallel mountain ranges stretches for 4,000 
miles down the western side of North Amenca 
from Maska to New Mexico In Canada the 
ranges arc fairly close together and the plateaux 
between them are relatively narrow In the 
United States there arc wader plateaux and 
high plains, such as the Laramie Plains in 


Wyoming and the Bitter Root valley in Mon- 
tana Many peaks nsc to ov cr 14 000 feet above 
sea level, and the highest, Mount Logan m 
Canada, IS over igooofeet Some of the peaks 
have gentle slopes or rounded tops, but very 
many of them are precipitous and jagged, arid 
well suit their name ‘rockv’ To the traveller 
passing through them they appear to be enor- 
mous, fantastic, and endless 

For long, tlic Rockies cut off the Pacific sea- 
board of Canada and the United States from the 
rest of North America In the early 1 gth century 
they vv ere % isitcd only by trappen, hunting bear, 
puma, deer, and other fur bearing ann lah 
Later, the discovery of gold, copper coal, siK er. 
lead, and iron, of the oil fields m \\ \ oming aivd 
of one of the largest phosphate areas m the world 
in Idaho led to the building of roads and rail 
ways To-day there are three great railways 
across the Rockies the Union Pacific Railwcv' 
in the United States, the Canadian Pacific aivd 
the Canadian National The Canadim Pic f'C 
climbs highest and runs through the KickiUS 
Horse Pass at a height of over 5 000 feet abo'f 
sea level A remarkable Canadian road wAS 
completed in 1940 It runs from Banff to JaspAt 
in Canada, 160 miles as the crow flies and is oi'c 
ofUicgreatcstmountamroadsin the world Lil^f 
all routes over the Rockies, it crosses vast tracts 
of primeval forests and great swamps, follov''’* 
rocky cany ons, and spans sw iflly flow mg glacicf 
fed nvers, affording magnificent views of hitfh 
peaks, limestone gorges, deep ravines, and blue 
lakes of still vv ater reflecting snow capped mouP 
tains and forested slopes 

Within the Rocky Mountains there arc mar'l 
national parks where trees, plants animals, artd 
birds are prolceted The largest of these is tlic 
Yellowstone National Park in Uyoming witb 
its great Gev’sers (q v), its herds of bison, dec'’ 
and antelope Then there are the Rock' 
Mountain National Park m Colorado and the 
Glacier National Park in Montana The latt" 
has about sixty small glaaers and hundreds of 
alpine lakes in its rugged mountains Canada 
has two very beautiful parks, the Banff Nation^' 
Park and the Jasper National Park, in which arc 
some of the finest mountain, lake, and forest land 
in the Dominion 

Among all the wonders and curiosities of th" 
Rockies, two perhaps deserve mention One 
the grizzly bear, now a rather rare inhabitant 
who«c fierceness and shyness, great size and 
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fXJrrmc (Icfinc*.? in moving have made him 
almo'.t a Icgcnclarv’ animal. Hie other is the 
great redwood tree, with its am.azinglj’ tali, 
straight tnjnh, branchless for hundreds of feel 
from the pound, and its growth so mighty th.at 
carriage roads have been cut through iu. trunk. 

Several great riven? ri‘e. in die Rocin,’ Moun- 
tain*, ini hiding the Colorado, die Columbia, 
the Rio Clrandc, .and several of the great tzibu- 
t.irirs of the Mississirtu (q.v.). The melting 
‘lio.*.? of the fjc.H summit areas and the ralnf.ill 
on tlie svindsyard eastern slopes of the mountains 
supply thew abundantly with svatcr. 

ftf- AJiri^rcs. 


contours, Rome still retains her title of ‘City of 
the Seven Hills’. From tliis nucleus the ancient 
city developed. Bridges were throsvn across the 
Tiber, die marshes w'crc drained, and shops and 
houses occupied the low-lying spaces. l1ic ex- 
tended area was .surrounded by a great w.dl, 
the Wall ofServius. Wlicn Rome ceased to fear 
an invader, the w.all sv.ts no longer needed, and 
homes and gardens spread over it in parts. It 
w.is not till the reign of the emperor Aurrlian 
(a.d. 270-.')) that the city was rcfordficd be- 
cause of the danger of attack from barbarian 
hordes. 

Rome, brJorc the great emperors, ivas a city 
of narrow, sviziding streets; onc-sto.-cyed houses 
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AN AIRIAL MEW Of ROME 

In the foreground js St Peter * \ iih the Vatican on the left In the background beside the R»\er Tiber is the Castle 
of St Angelo dating from the 3nd century 


Here took place some of the most dramatic phal arches sprang up on all sides and statues 
events m Republican history filled every available space Palaces and great 

But, in spite of its increasing size and im- houses crowned the lulls, while the poorer 
portance under the Republic, the capital had inhabitants crowded into blocks of flats At its 
remained, by contemporary Greek standards, a greatest extent the population of the city, dravra 
mean city Under the earlier Emperors, how- from all parts of the Empire, must have num 
ever, Rome was transfigured, and by tlie 2nd bered nearly a million Imperial Rome had 
century a D it had attained its greatest splen- become the metropolis of the civilized world 
dour Julius Caesar’s bold plans for remodel- With the rise of Constantinople m the 4th 
ling the Forum were completed by Augustus century, Rome’s star waned The centre of 
(qq V Vol V) — although its unique position gravity was shifting to the East, and emperors, 
was diminished by the magmfleent public build- busy on the fitjntiers, raiely visited the old 
mgs, including the Imperial Fora, which sue- capital Nevertheless its capture by the Goths 
cessivc rulers erected Augustus reorganized the (qv Vol I) under Alanc in 410 was felt as a 
administration of the city, police and fire universal disaster After its sack by the Vandals 
brigades were instituted, the Tiber banked, and (qv Vol I) in 455, the ruined buildings were 
additional aqueducts built to improve the water- Irft unrepaired, and the population grew 
supply Temples were rebuilt in stone, and steadily smaller DunngtheGotliicsiegeofsS?. 
permanent theatres replaced the earlier wooden the aqueducts were damaged, and the surround 
structures Basilicas, or pillared h alls, huge mg country laid waste Imperial Rome was no 
bathing establishments, colonnades and tnum- longer important; but Rome bad long assumed 
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a significance n? a pre-eminent centre of 
Cttt’.n'TtA?.nY {q.v. Vol. 1 }. In the 4th ccnii!r>’, 
tiUrr freednm of worship had been granted by 
t-oviAN" t;.t; (q.v. VoL V), buildirfgs for Ciiris- 
si.tn wordiip beg.nn to appear— among them the 
R'ltrran. Santa Maria Mnggiorc, and old St. 
iVier*s, vlicrc C!tAni.rAfAONK (q.v. Vol. V) was 
crowned Holy Roman Emperor in 800. Many 
otiicr rhnrrhe.’:. ii.s well as monastojics, arose in 
the fcntmiw winch followed, built largely fioin 
matrriab. inchiding jrrecions coloured marbles, 
t.akcn fr.om classical mominicnls. Througiiout 
(he Middle Ages, Rome w.a.s a place of pil- 
grimage, and from pilgrim's gnideboola: its 
apjwar.tncc at this time cati to some c.\tcnt 
l>c reconstructed. Sites of martyrdom were 
.specially visited. Ilut (he buildings of Impcri.al 
Rome, to which strange legends were aUaclrcd, 
still dominated the scene. 

During the 6th and 7th ccnturie.s, Rome had 
depended on Hyzantinc protection against ex- 
ternal attack. Wiicn the IIvzantine Emimre 
(q.v. Vol. 1 ) became more separated from the 
west, the rr'ankisli nilcrs for a time took over tin's 
role, 'nicn there followed a period of constant 
w.nrfarc and disruption, svhen Rome became a 
battleground of rival nobles, and her great ruins 
were turned into fortresses. By the end of the 
);,th centurji* the Pap.ncy had proved the \ictor, 
and Rome bcc.amc the centre of the Papal 
.States. Tliis victory’ coincided svith a renais- 
s.at>cc of all the art in Italy, and w.as followed 
by a period of intense building activity, which 
i.'iw tlic reconsiniction of the Vatican Palace, 
now the fi.\cd rc.sidcncc of the Popes, and the 
erection of the new St. Pr,Tr.R\s C.-sTiicDRAt. 
(q.v. Vol. XII). 'Phe j/th century, age of 
b.iroque arcitiiccturc, gave to present-day Rome 
Jiuirh of its cli.aractcristic appearance. Medieval 
churches wcic remodelled in the taste of the time 
and m.-ignificcnl palaces and fountains cn- 
h.-^nred the beauty of streets and squ.arcs. In 
5870, when the Pap.al city became tlic capital 
of tilt Kingdom of Italy, modern Rome began 
to t.ake shajic, 7 'hc Tiijcr was embanked and 
.‘p.anncd by new bridges, suburbs sprang up to 
home the growing jtopuhuton (to-day well over 
.0 sniilion), administrative buildings multiplied, 
and the opening up of communic.ations swept 
away many old quarters. Recent devdop- 
mrnts include the cic.iring and displaying of 
iinpon.-mt sites of die Republican and Imperial 
periods. 


ROTTERDAM, see Hoi.t-Asm. 

ROUMANIA. Tiiis country lies at the c.\trcmc 
c.T5t of Europe with its eastern boundary on 
the Black .Sea {sre Map, p. 160). Six coun- 
tries — Russia, Poland, Czcchoslov.akia, Hun- 
gary, Yugoslavia, and Bulgaria — -share frontiers 
with it, Tlic huge w’atcnvay of the Danuiie 
( q.v.), which forms most of its southern boun- 
dary, is joined by the Priitu, the Sirct, and other 
iribularics, and flows by a number of mouths 
into the Black Sea, The CAurATiitAN Moun- 
tains (q.v.), curs’ing from the north-west, meet 
the Transylvanian Alps in the middle of the 
country. 

The Roumanian climate is one of great 
extremes. The winters arc often as cold as in 
any part of Russia. Snow' Vies for nearly half the 
year in the liigli mountain passes. Bitter winds 
sweep the plains; and the Danube watersvay 
may be ice-bound for as long as three months. 
In contnast, the temperature may rise to 100° F. 
in summer. 

Eastern Roiimania is an eiiomious plain, 
providing pasture for great hci tls of cattle and 
growing crojis of wheal, maize, oats and other 
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ROUMANIA 
grains, peas, beans, potatoes, vines, and tobacco 
Western Roumama is % cry mount-unom Many 
thousands ofacrcsarccovered with forest Trees 
are cut in the mountains, floated down the lesser 
n\ ers to the Danube, and thence to the Blacl. 
Sea, There arc salt, coal, iron, and gold 
mines — and mineral springs, some of which 
have been famous since Roman times Oil is 
the greatest single industry, the centre of the oil 
fields being Plocsti north of Bucharest 

Tlie first Kingdom of Roumama was made 
up of the pro\ inccs of Moldavia and Wallachia 
It w-is recognized as independent in 1878 As a 
result of the Balkan Wars of 1912-13 and of the 
First World W ir, the territory ofRouraania was 
almost doubled in extent Dobrugea, between 
the Lower Danube and the Black Sea, was 
acquired from the Bulgarians, Transylvania 
from the Hungarians, North Bukovma from the 
Austrians, and Bessarabia from the Russians 
Much of this temtory was, howetcr, lost again 
after the Second World IVar 
The capital is BuenAREST (q v ) Galati, the 
pnncipal Roumanian port for tlte export of 
timber, w as the headquarten of the International 
Commission that regulated trafTic on the 
Danube Braila is the headquarters of the grain 
trade Graiova, which takes its name from the 
Romm Castra Nova, is an important centre of 
trade in southern Wallachia 
See alto V0I I Roukamaks 

RUBY. Rubies, like SAPrinRES (qv), are 
corundum an oxide of aluminium, and arc very 
hard Large rubies are rare If they arc of fine 
quaLvy \Lcy are much more valuable tban a 
diamond of equal iveight and qualit> Pigeon 
blood red is the rarest and most expensive colour 
Colour larics, Siamese rubies tending to be 
darker than Burmese, while those from Ccjlon 
are pale 

Rubies are cr^’stals and are usually six sided 
prisms ‘Star rubies’, which can be cut to pro- 
duce a star effect within the stone, arc found 
\cry occasionally In these there are internal 
caMties parallel to the sides, so that if the stone 
IS cut suitably, light is reflected from the inside 
The best rubies come from the region round 
Mogok in Upper Burma Mining is usually 
done by open trenches in the weathered lime- 
stones of the area, though sometimes tunnels arc 
dug into the hill sides At Mogok a bazaar ts 
held about three limes a fortnight Bidding ts 


done silently and secretly, hand and finger 
pressings mdicating the offers made 
Synthetic rubies are made fairly easily and 
arc of very UtUe value 
See ^0 Minerals, Colour Plate op p s88 

RUSSU, RSFSR, USSR 

R S F.S R. I. The Russian Soviet Federative 
Socialist Republic occupies about three quarters 
of the USSR It stretches cast from the Gulf 
of Finland to the Bcnng Sea and the Sea of 
Okhotsk, and south from north of the Arctic 
Circle to the Caspian Sea and the mountains of 
central Asia (sef Map, p 459) 

Admimstratn cly it is divided into fourteen 
Autonomous Soviet Socialist Republics, slx 
A utonomous Provinces, and mne National 
Regions These each send representatives to 
the Soviet (or Council) of the R S F S R in 
the ratio of eleven deputies from an Autono- 
mous Repubbe, five from an Autonomous 
Province, and one from a National Region The 
RSFSR Itself is represented in the Soviet 
of the whole USSR like the other Soviet 
Soaalist Republics 

The Great Flam of Russia stretches from the 
western borders of the RSFSR to the River 
Yenisei, and extends as an Arctic coastal belt 
cast of the Yemsei to the River Lena Tlic 
Ural Mountains (q v ) cross it from north to 
south, and there arc hilly or undulaung areas 
in the Kola Femnsula in the extreme north- 
west, to the west and south of Moscow, and 
south of Gorki Otherwise it consists of vast 
areas ol very Bat, low lying land 
2 The Tundra and Taiga In the far north 
of the Great Plain, in the semi desert frozen 
tundra’ lands of the Arctic coast, the people, 
onginally hunters and trappers, now depend 
increasingly on their herds of semi domesticated 
reindeer In the tundra lands, vvinter lasts for 
about nine months, and even in the short sum- 
mer only the surface of the soil thaws out This 
annual partial melting of the ice results in 
maishes and temporary lakes The tundra 
grows little but stunted vegetation, mostly mosses 
and lichens and dwarf trees With the coming 
ofthe thaw many bnght coloured flowers spnng 
up for a short spell of life South of the tundra 
liw the ‘taiga’, or coniferous forest land, with 
Its immense w^th oClargcly uncxploitcd forests 
with their valuable fur be^ng ammals The 





liridt laJ.r tip aIto!;rtlif-r ab-iul 'onc-thirt! 
t-A tiiK arra ofihc v.holc U.S.S.R, In Europe the 
Sjf-r'5 arc iiio'-rly pincr and f!n>, !)Ul iartlicr cast 
a t on<!iiri,di!r ntun!)cr oflnrrlic'; and cedaj-s arc 
abo found. In the west, luinhcring u the main 
oi'cujiation. 'Hierr arc m.any .■;:i\v-mi!Is and 
pulp, paper, and celiuUr.c industries, ns well as 
the import.ant match industries of Lr.siNT.nAu 
fq.v.). Round I.criintrrad there arc dain- farms 
anti ni.irl.ct f;ai<lcJis, and flax is giown. Elsc- 
\'.isr re potntoc.s, oats, and grass arc cultissitcd. 
Along the eo;tst and in the Wiiitc Sea, Rshing 
is very important. A.s well as being a timber- 
evnojiing port, the Aictic city of Murmansk is 
thrceniretif abig trawMishing fleet. In the Kola 
Penimuia, the Khibin Mountains have mineral 
wealth pioducing aluminium, fertilizers, cop- 
per, imn, mica, and nickel. 

In the central belt, from the White Sea cast- 
ts.ards tti the Ural Mountains, the tundra and 
taiga regions arc vert’ flat and have been 
developed with the aid ofwatcr transport by the 
rivcis North l>vina and Pccliora. A system of 
canals links the North Dvina to the Volga and 
the. Nev.'i. 'rimher is floated down to the saw- 
tnills and to Archangel for c.xport; coal is 
shipped fioni the Pechora Basin and grain is 
hiouglit by river from the Volga lands. In this 
legion all the buildings and most of the roads 
and pavements in the towns arc of limber, since 
it is orisily available. Tiicrc is considerable 
mineral wealth in coal, oil, iron, and salt. 

East of the Unils, the Great Plain of Russia 
rontimies arrows north-western Siberia to the 
Yenisei River. 'Phe climate, is so severe that the 
rivet-}, .ire likely to he fro/cn for as much ns seven 
months of the year. Tiie people are mainly 
nomadic and arc fnr-tradets, hunters, fisher- 
men, and rcindecr-hu'Cdcts. 

3. Iitc Ur.vni.M. Rec.ion. In European 
U.S.S.R., tlic taiga Is bordeted to the south by 
undubuing country, matshy wlicn low-lying 
and of pofir gravelly soil at liighcr levels. Much 
of flic su-.'-tern p.ut of this area is mnrsliland 
which hits lirrn drained 10 fonn mcadowland 
.tnd Heated with fcitilircu, to grow good crops 
of rye, o.us, fl.ij., asid hemp. Eorcstry is ira- 
por!.i)U. Linen-milk, jaiv-mills, and paper- 
n;i!li have been bulk in many towais. Round 
Mowow. potatoes .arc an important crop and 
there are many market g.irdcns, piggeries, .and 
d-rity bums. Farther south, the more fertile soils 
UTd to b-r covcied by deciduous forest: but 
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to-dav all that i.s h-ft arc small clumps of trees 
breaking up the big fields of sugar-beet in the 
south-west and wheat, oats, rye, and millet in 
the soulh-r.ast. 

Brown coni and peat are used to generate 
electricity for the industry which was attracted 
to tlic area by its central position and by its 
densely packed population — ofTcring at once an 
abundance of labour and great consuming 
ccntrc-s. Moscow (q.v.) and the neighbouring 
towns have big engineering industries ofall types 
and very important textile industries — cotton, 
silk, linen, wool — with the chemical industries 
that arc complcnicntaiy to them. Synthetic 
mbher and boot and shoe manufactures arc also 
important. Railways, roads, rivci-s, and canals 
combine to provide an excellent transport net- 
work Jinking (he Moscow area with all parts of 
the U.S.S.R. 

4. Tun Volga Lands. East of the Central 
Region, the Volga lands stretch southward 
from the taiga to the Caspian Sea with the 
Ural Mountains as their eastern boundary’. 
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From anacnt times the Ri\ cr Volga (q v ) has 
been an important ^oute^\ay, and its boatmen 
ha%e become \%orId Icno\vn in song Their 
heavj ^\oodcn barges carr^, in particular, wheat, 
salt, timber, and coal The northern Volga lands 
arc forested , and the old industncs of the region 
arc based on umber— cellulose, paper, matches, 
and furniture Recently, however, Gorki (Nijm- 
No\gorod) has become a great motor- and 
\ chicle building centre wath works based on 
imported iron and peat generated electnaty 

Farther souUi, the Volga lands become in- 
creasingly gram lands, except near towns, where 
market gardemng and dairy farming are the 
mam agricultural occupations In the extreme 
south, irrigation has been employed to extend 
the cultivated area, though near the nver and 
Its delta the spring floods ensure rich soil for 
orchards and mdon gardens Lush meadow’s 
provide pasture for cattle, and cotton, tomatoes, 
and vines arc cultivated Tlie lower nver teems 
VMth fish, the best known being the sturgeon 
whose roe is caviare 

Stalingrad is the centre of tlie lower Volga 
region It a a city on the junction of routes from 
north to south and east to west, a nver port, and 
a ml centre with easy commurucatton to the 
nch lands of the southern USSR and the 
coal fields of the Ukraine 

5. SiDERU AND TTtB Far East Eost of the 
Ural Mountains and south of the taiga, the 
plain of western Siberia stretches to the Yenisei 
River The climate is so cold and dry that deci- 
duous trees cannot grow, and so the taiga 
extends to the ‘steppe’ lands of the south Dairy 
SaTTOing » earned on south oT the taiga, vvhi^c 
apple orchards have been developed round 
Omsk Farther south, gram is the mam crop — 
grown on vast mechanized farms The steppe 
lands stretch from the Ukraine (qv) to the 
Yenisei The) hav c cold, bitter winters and hot, 
dry summers, with enough ram to grow grass 
and gram but not enough for trees Tlic ncli 
steppe land of the Ukraine in the west consists 
of great open plains covered with fertile black 
soil Tlie Sibcnan steppes arc less fertile — 
m places almost desert 

llic extreme south-east of western Sibena 
nscs gradually to the foothills of the Altai 
Mountains of Mongoua (qv) Tlus foothill 
region is made up of flat plains enclosed by 
stccpl) rising hills Farther south and east, in 
Khak^ Autonomous Province, high, steep- 


sided ndges wath snow-capped peaks enclose 
broad valley basins ThevaJlcj sides are usually 
wooded with thick forests, mainly of cedar and 
larch Sheep are fed on the high pastures, and 
on the valley floors cattle arc kept and oats and 
barley cultivated Lumbenng is important 
Much of the Altai Mountains is v’cry beautiful — 
its rugged forested country, with fine lakes, deep 
gorges, torrents, waterfalls, and snow-capped 
peaks, suggest great tourist possibihties 

Industry has grown up round the coal deposits 
of the Kuznetsk basin and the iron ore of the 
Ural Mountains Gold, copper, manganese, and 
zme are mined Zinc is imported, too, from 
Kazakiiskaya (qv) Wolfram and molyb- 
denum are also imported, and a big steel 
industry has developed 

East of the Yenisei River, the platcutx of 
north eastern Siberia stretch to the Tungu 
Mountains and continue eastviard through the 
Yakutsk ASSR t6 the River Itna The 
Siberian plateaux contain valuable deposits of 
graphite, iron, nickel, and gold Coal is mined 
in the Tungu Mountains In the north the 
people are rcmdcer-bTccdeTS and bunten, and 
there is a great trade in sable pelts The south 
of eastern Sibena is part of the region of high 
mountain ranges, plateaux, and deep valleys, 
which sweeps east and north from the upper 
nver Yenisei, south of the upper nver Lena, to 
the great mountain lake Baikal, the third largest 
fresh water lake m the world 

To the north, the valley of the River Lena is 
very important Yakutsk, the largest town and 
the centre for the Yakutsk A S S R , is on die 
nver This is navigable Tor Tour to hve months 
of the year up as far 032,500 miles from its mouth 
and for about 1,000 miles above Yakutsk Mmy 
of its tributaries are also navigable Rivers arc 
the mam thoroughfares of the region, the few 
roads ibllowmg their valleys Tlie Arctic coastal 
plain which the Lena crosses (as do several 
similar nvers to the cast) is flat and bare In 
winter it is frozen, in summer it is covered by 
marshes, mud banks, and lakes. 

The Yakuts rear yaks and ponies, hunt, and 
cultivate barley and rye on their small terraced 
fields But new methods of agnculturc are now 
being adopted, and industry is growing up round 
the Lena coal basin and the iron deposits The 
timber from the vast forests is being increasingly 
exploited 

Along the coast of the Sea of Okhotsk there is 
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.1 ti lumv pl.iii) ^^ith n very implr.rant climate — 
cold. \srt summers and fuwn sc.rs in winter. 
'Ihf ptojdc fidi, hunt seals .and fui-bcarinie 
.■■nnn.ib. .ind breed reindeer. Tlierc .tie rich 
rold-nun*^. (in' the coast is the peninsula of 
K.anii h.uh.i ssith its hiph parallel mountain 
i-am^cs and remr.d lowland. 'Idris volcanic 
j ! siinmla h.rs hoi sprinq^s and acticc volcancKss 
with snow-capped pe.aks rising to a bright of 
. bout jCcosHt feet al>ose sca-lc\cl. 'J lic nroun- 
! un ddes c.rrry rich forests, ihc home of bears 
rnni i;)!her fur ariim.ds. Wild .sheep gr.t/c on the 
potmrs.snd the risers term with salmon. I'lsh- 
s.ui!'!?': is imisoitan;. 


(q.v.). Large tracts of this region arc sparsely 
populated; but in the neighbourhood of tire rich 
gold, co.al, lead, and iron mines, vast new in- 
dustrial aic.as have grown up, densedy peopled 
by immigrants, Russians and Ukrainians, from 
the wcit. One of these industrial centres is the 
Amur valley at Blagoveshchensk, another is at 
the junction of the Amur and the Ussuri, at 
Khabarovsk, while a ihiid is at Vladivostok. 
Xorthem Saklralin has very rich petroleum re- 
sources and coal-mines. 

It is apparent that this vast republic of the 
Union of Sosiet Socialist Republics cont.ains 
resources of incalculable extent and richness, 
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SAHARA DESERT. ‘Sah'ira’ is an Arabic 
uord meaning 'desert* Thu desert in North 
Africa IS part of an enormoiu belt of desert land 
which stretches eastwards across Arabia into 
central Asia The Sahara co\crs an area oi 
about three million square miles — about twenty 
times the size of the British Isles, and stretches 
from the Atlantic Ocean to the River Nile, 
across the widest part of Africa {see Map, p 5) 
Here and there are oases, usually far apart from 
each other, where fresh underground water 
bubbles through the sand making it possible for 
ammals and plants to live 
Earl> travellen called the Sahara a 'sea of 
sand* This is a good description of areas such 
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as the Libyan Desert, where there arc stretches 
of dazzling white sand, m some places blown 
into great w avc'Iike dunes, m others firm and 
hard But the greater part of the Sahara con- 
suls of vast areas of bare reddish sandstone rock, 
rising towards the centre of the desert into 
high plateaux, such as the Ahaggar m Algeria 
and Tibesti in the Sudan From these barren 
rock-strewn plateaux, called Hamada, rue high 
ranges with peaks up to 8,000 feet in height, 
covered with snow for several months of the ^ ear 
The deseit temperature, except m the high 
places, a generally above 90“ during the day 
Hot dry winds spnng up suddenly, bringing 
‘desert devils’ or sand storms, and very occa 
sionall}, at intervals of years, ram may fall, 
usually in a short, violent storm The nights 
are cold and clear, and the stars seem very large 
and blight in the dry atmosphere 
The Saharan oases are connected to each 
other by well marked routes used bj desert 
travellers In the larger oases there aic perma 
nent settlements of inbes who grow on the fertile 
soil such crops as figs, peaches, oranges gram, 
and dates But apart from the oasis dwellers, 
the normal inhabitants of the Sahara are 
nomadic Moslem tribes such as the Bedouin 
and Toarecs (q v Vol I), who wander from 
place to place m search of scanty pasture for 
their camels They are dependent on their 
camels not only for transport, but for coarse 
camel hair cloth and for milk Some of the 
inbes breed horses, cattle, and sheep in the more 
(enile valle>'s of the plateau region 
All routes across the Sahara converge in the 
south-west of the desert at Timbuktu which, 
with a popiJation of about 5 000, is the only 
town of any size It u in French Sud w (q ' ) 
Tracks which have been trodden for centuries 
by camel caravans arc now used by motor- 
buses, for to-day it is possible to travel quickly 
and fairly comfortably across the desert by bus 
from the Mediterranean coast to the Niger 
River 

Most of the territory of the Sahara belongs to 
I Fiance Tliere is a prosperous trade earned on 
^ m dates, salt, soda, and saltpetre The desert 
j population as a whole is estimated at about two 
) millions 

S«e also Deserts, Algeria, Egypt, lanyA, Scdav 

ST. HELENA. This island, about loj miles 
long and miles broad, lies m the South 
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Atlantic more than i,ooo miles ofT the const of 
South Africa {scr hfap, p, 322). It was a riscful 
port of call for ships going round South Africa 
to the r,ast Indies. In the j/th ccntuiy it was 
sebed by the East India Company and is now 
a JUiti'h possession. After the Battle of Water- 
loo, the idand was used as a suitable place of 
rxile for ^,■^rou•o^• (q.v. Vol. V). 

St. Helena is an extinct volcano, with cliffs up 
to 2,000 fret high descending sheer into the sea 
on three sides. From tlic wall of the crater, 
ss.itrr-cut gorges stretch in all directions, widen- 
ing as they near the sea into deep valleys. 
.\lthmigh the island lies wiiliin the tiopics, the 
viuth-east trade winds keep Uic climate cool. 
1 lie 5,, wo id.tndcrs, w ho arc of mixed European. 
Last Indi.in, and .African descent, almost all 
h\c on ,a high pl.ain in the north-e.'ist end of the 
id.^nd. Xow that ships no longer travel to the 
e.\it \!.r Soutlj Africa. St, Helena’s prospetity 
as a port h.is diminished, and there is hardly 
enough to supjKirt the population. Recently, 
however, il.TX-hhrc and Incc-maUng indu'iries 
h"vc breti esiabtishcd. 

ST. LA^V'RENCE. J .veques CvuTira 'q.v. 
^ thf be.-uded s.tilor from St. M.do who 


was the first European to discover the St. 
Lawrence River, called it 'the ready svay to 
Canada’ — and a very good dc.scription it is, for 
it wa.s a ready way for Indian braves in their 
war canoes, for French cxplorcis and mission- 
aries, for General XVoLrn (q.v. Vol. V) on his 
way to capture Q^unnne (q.v.) and so to lay 
the foundation of British dominion, and to-day 
it is still a ready way for trade, commerce, 
and tourists. Cartier never realmed the true 
greatness of his discovery, lie was disappoiiUcd 
to find that the river did not lead him to 
the stately temples and glittering svcalth of the 
Orient. However, he sv.as impressed by the 
beauty and fertility of the neighbouring country, 
and he alw.ay> spoke of the St, L.awrrncc as the 
River of Canada. The name ‘.St. Lawrence’ he 
gave only to the sm.all b.ay in the Gulf which he 
h.a]>pcncd to enter on St. Lawrence's Day. 1336. 

In Cartier’s time the St. Lawrence flowed 
tJjrough thick forests. To-day most of them itavc 
Ivecn cleared. In some places it flov.-s through 
ctihivatcd land svhich extends right to the edge 
of the water; in other places, as at Quebec, it is 
in a cleft bounded by steeply rising rocky banD. 
In some stretches it is bordered by small villages 
with high-spired, churches, at othem by apple 
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orchards and maple ^voods or pine forests, and 
at others it passes extensive modern factones 
1 1 IS crossed by many fine bridges O ne of them 
the Victoria Jubilee Bndge at Montreal, is a 
mile and a quarter long and so ivide that it has 
separate tracks for trams, trolley buses, road 
1 chicles, and pedestrians 

The importance of the St Laivrence to 
Canada is very great It flow’s from Lake 
Ontario and so has direct communication with 
the Great Lakes (q v }, from ivhich it provides 
the shortest freight route to Europe It is con 
nected ivith the Hudson valley of the USA 
and Neiv York by a isonderful system of canals, 
the finest of which is the Welland Ship Canal 
(qv Vol IV) Tor the greater part of its course 
It IS a very broad mer, capable of taking ocean- 
going liners to Montreal (q v ) a thousand 
miles from its mouth, and reaching a width of 
about go miles near the Gulf of St Lawrence 
It links Qijebec, Montreal, Toronto (on Lake 
Ontano), and Ottawa, the great cities of eastern 
Canada Ottawa (q v ), the capital, is on the 
River Ottawa, the largest tributary of the 
St Lawrence 

The construction of canals has overcome such 
obstacles as cataracts and rapids, but the St 
Lawrence has a still greater drawback— every 
winter it freezes as far downstream as Quebec, 
about 150 miles from its mouth This means 
that Montreal is usable as a port for only seven 
months of the year However, the importance 
of the nver has been emphasized by a recent 
agreement (1941) bctivccn the Governments of 
Canada and the USA (the St Lawrence is 
the boundary between the State of New York 
and the Province of Ontano) which provides 
for the spending of 000 000 to improve it 
as a watenvay to the Atlantic Ocean 

See abo CaMada Rivetu 

SALT. This substance is well known to every- 
one and because of its characteristic taste is 
more easily recognized than any other mineral 
Chemists know it as sodium chloride and call it 
‘common salt’ to distinguish it from a whole 
range of chemical compounds which they class 
as salts It IS lucky for mankind that salt is 
‘common’, because it is perhaps the most 
valuable mineral m the world, %ve could do 
without gold and platinum and diamonds, but 
without salt most of our food would be un- 
bearably tasteless and our health would be very 
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seriously afiected Fortunatclv salt is widely 
distributed over the world m rocks of mmy 
geological ages (though there are a is where 
none is found), and it has been cstiniited that 
the seas and oceans contain enough d ssolved 
salt to form a continent about fifteen times the 
size of Europe 

Natural salt occurs either as crystals or, dis 
solved in water, as ‘bnne* Beds 0^ rock salt , 
perhaps hundreds of feet thick, are found either 
on the surface — there are mountains of salt in 
Spam, the Punjab, and elsewhere— or under 
ground Rock salt forms m cube shaped crys 
tals and, when absolutely pure, is colourless and 
transparent, but in its natural state it is usually 
coloured brown, red, purple, or blue by the 
presence of other substances Brine often over 
lies rock salt, as in Cheshire and other parts of 
England, and there are surface Springs (q v ) of 
bnne in many parts of the world There are 
also great lakes of bnne, of which the best knowm 
arc the Dead Sea and the Great Salt Lake of 
Utah (qq v ) In desert regions, large areas of 
salt cryst^s oflen remain as evidence of dned up 
salt lakes, or salt may have been drawn to the 
surface during the very infrequent rams and 
then left there by evaporation As petroleum is 
derived from organic matter originally deposited 
on the sea bottom {see Oil, Natural), it is not 
surprising that engineers frequently find salt 
when they are boring for oil and, m fact, look 
upon its presence as a hopeful sign In volcanic 



district*, fslt h 5 'm"iCt 5 rn« depor-itcd by con- 
straight from its it?.scoiK form—wliich 
ftm'aA' timt the nws^ ofstram given out by 
VdiV^NSfif.s (q.v.) may be due to water which 
h.'i'^ r-caprd through crada; under the sca-{>ed. 
(iff.logiMs bclimc that rdl natural salt and 
hritic depo-.its have hern derived originally from 
<ra-water. In the simplest process an arm of the 
fea is s-'*aled ofT by a rising sand-bank, and as 
the water dries, the s.alt is left behind. Or in the 
vast geidogiral irutvcmcnls described in Mof.v- 
aAi.v liritntN'O {q.v.}, wJicn svholc continents 
f'fiv.Iv sank beneath the sea and new lands rose 
tip in their stead, tiicre were ojtporlunitics for 
g.'-eat seas to he lifted to ptwitions where die 
supply of water from streams and rivers would 
not equ.al their loss by evaporation, and agaiiv 
the- result would Ire, beds of salt. 

But ino'-t rock-salt i.s thought to have come 
fnun sr.a-water by a less direct process. Many 
of the itx'ks of the e.trth’s cjust were originally 
funned in Uie sea, or have at some period or 
otlser been submerged beneath the sea. Many 
of tlicm, therefore, contain a proportion of salt. 
As rain-water runs over them or oo/.cs through 
them, it dissolves and carries some of this with it. 
In the ease of lakes with no outlet, the amount 
of water stipplicd by .streams and rivers must be 
joughly equal to the amount lost by evaporation. 
As salt docs not evaporate at ordinars- tempera- 
tures, this mcarw iliat the saltncss of such lakes 
continually increases until, as in the present ease 
of the. Prnd Sea. .salt begins to crystallize out 
at the Iwttorn in die fonn of rock-salt. The fact 
rli.'it beds of rock-salt with a thickness of .‘,,000 
feet ate known gives some idea of the millions 
of years thnmgh whicli this action must have 
continued. 

.‘^-r nl'.i r.strn, {hwoev or; Ntowt.MN ReiLuise.; 
Jlwtla.'-) 3 (f) and {<). 

SALVADOR, sff Cr.s~rR.ci, Amkric.w 

SAMARKAND, iff U?.i!r.Kiy;.\Y.c. 

S.AMOA, rcc PAmiic Isla.st'*; .w nhn \'oI. I; 
l\ u.YS’r^t 

S.ANDS AND S.\NDSTONE. A rrxk is said 
.a ‘cand’ ifii voiuwLs ofsmal! loose particles 
of mineral tlw ascr.ige sir.e of which does not 
rx^xt'd .a *Meh';h of an inch— .vKout th.c size of 
3 .wuiiu, teed, Smuh uhich have accumulated 
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under wand action, either in doserts or along the 
shores of a sea or lake, consist usually of vciy 
rounded particles; sands which have been 
formed by Gu\cn:RS (q.v.) consist of very 
angular particles; while those deposited by rivers 
or .along the sea-shore or on the beds of shallow 
sc.as and lakes .arc intermediate in roundnc.ss. 

Sand particles can be of many mincnals; but 
the most common arc, naturally, grains of those 
minerals which arc hardest and lca.st tr.asily de- 
composed. Of these by far the most important 
is ‘quartz’, which forms almost 100% of the 
sands used for the making of glass. 

Sands which h.avc been subjected to great 
pressure consolidate to form ‘sandstone’. Sand- 
stones such as the Old Red Sandstone of Kng- 
l.and and Wales and the New Red Sandstone of 
the Midlands and northern Engbuid have \)ccn 
much used for building. Their red colour indi- 
catc.s that the sands were dc.scrt sands. Sand- 
stones formed in the sea often contain minute 
flakes of the mineral mica, which give the rock 
a sparkling appearance. The flat mica crystals 
settle in parallel layers, and sometimes mica- 
ceous sandstones can be split into thin sheets. 
Another form of sandstone formed in tlic sea is 
the so-called ‘greensand’, wdiich owas its colour 
to a greenish mineral called ‘glauconite’. Some 
sandstones, such .os the Wcaldcn Sandstone of 
Sussc-K, arc grey or yellowish-brown. 

See also Rock-s; Dcnudatios’; Minxrais, 

SAND-STORM, sre DrsuRTS. 

SAN FRANCISCO. No city in the U.S..*\. h.as 
more glamour than San Francisco. It is situated 
on a peninsula wliich is bounded on the north 
and c.ost by San Francisco Bay, on the south by 
wooded hills and fertile valleys, and on the west 
by the Pacific, which is entered tiirough a 
channel called the Golden Gate. It has a 
magnificent, land-locked harbour which may 
have been sighted by the great Sir Francis 
Drake. Spaniards were the first settlers, llien 
Mexicans, and in 1847 k became p.art of the 
U.S..A., by whom its bay h.ad long been coveted 
.05 a provkioning and refuting station for 
whalers, and a fine centre for trade. ^Vith the 
dkeovers’ of gold in California two yc.ars later, 
San Irandsco c,xperienccd mushroom growth, 
from a tjuiet village ot less tlian a thousand 
people it became in little more than a year a 
busy, lawless, co?mopolit-an town of Gq,ooo. The 
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end of the gold boom was folloucd in the late 
1 850’s by a period of depression later succeeded 
by a smaller silver boom, the cause of another 
financial crisis The cit> svas saved by the com- 
pletion of a transcontinental railroad in 1869 
and helped by the completion in 1913 of the 
Panama Canal, which brought added trade and 
prosperity to its port This event was celebrated 
m 1915 by a Great Exhibition, and another was 
held in 1939-40 to commemorate the bndging 
of the Golden Gate and the Bay by magnificent 
suspension badges many miles in length {see 
Golden Gate Bridge, Vol IV) 

San Francisco has suffered much from earth 
quakes and fires — the worst being the great 
San Francisco Earthquake (q v ) of 1906, but 
It has emerged triumphant from them all, retain 
mg Its romantic, cosmopolitan character The 
new city is much finer than the old but it still 
has its picturesque Chinatown and its populous 
Italian district, and it still gives an impression 
of gaiety, lavislmess, and ad\ enture It has over 
600,000 inhabitants Of its many Industrie 
fruit, meat packing, oil refining, and sugar 
refining arc among the most important And it 
will be knoivn in history as the meeting place 
of the Conference winch, in 1945 after the 


close of the Second World War, drew up the 
Charter of the United Nations 
See also United States op Auerjca 

SAN FRANCISCO EARTHQUAKE. San 
FBANasco (q v ), on llie Californian Coast of 
the USA, has experienced many disastrous 
fires and earthquakes, the most terrible and 
most destructive being those of April 1906 In 
the early rooming of the i8th, the first and 
heaviest shocks were felt, less severe tremors 
were experienced during the day and m the tii'o 
days following Damage was serious Buildings 
crumpled, streets became masses of rubble, and 
many gas and water roams were fractured But 
probably worse and more terrifying than the 
shocks, were the great fires caused bv the bum 
ing gas escaping from the broken roams These 
fires raged for four days and resulted in in 
describable panic Clouds of dust Irom fallen 
buddings, jlluminated by the flames made day 
a ghastly twilight The flames were so fierce 
that buildings had to be destroyed by dynamite 
and artillery to prevent the fire spreading 
About one third of San Francisco w as destroy ed, 
and the loss of property ivas estimated at one 
hundred million pounds Some 500 people lost 
their lives — a loiv figure considenng the magni 
tude of the disaster But more than a quarter of 
a milbon were made homeless, and tliey flocked 
into devastated streets, the Golden Gate Park, 
and neighbouring cities The tragedy caused 
world ivide sympathy Tlirough the medium of 
the Red Cross, money and supplies poured m 
from Europe and Asia as t\ell as from America 
The work of reconstruction was earned through 
very quickly, and within three years a new city 
had arisen on the ashes of the old one It was 
better planned and had finer and more sub 
stantial buildings, so that a more beautiful San 
Francisco emerged from the debris and the rums 
of the old 
See also Eakthq,uak£s 

SAN MARINO, see Italy 

SANTIAGO. This aty of nearly a million 
inhabitants, the largest in South America ivest of 
the Andes, is the capital of Chile It is situated 
in the foothills of the Andes Mountains, almost 
a.ooofeet above sea level, and has a magnificent 
climate Behind it, to the east, the main Andes 
range rises to a height of over 13,000 feet To 



!|jt v./~5! h n wiflr, fcrulr plain, ihrouqlj aviiich 
thn M3|Kjrho Ri%Tr nin>; to the Pacific port of 
sSantingn can he readied from the 
ra’.i by she lVa!ir<*Andinc raiiv/ay. Tins rtJa< 
from Puciurt Aitce, piercing the niomilain range 
at a hcis'jil of nearly 1 1 .ow feet by a long tunnd. 

Snniiago i'; very hilly. On one of tlnisc hilb, 
called bhr f<vrk of Sant.-i Lucia’, .itaiirLs a statue 
in iionom of Pedro de \'.aldivia, a companion of 
CloKK.?. {q.v, \'ol. V) ^vilO founded the city in 
If,.! I. Santiago has h.id an unlncky history. It 
rufirml fioni rebellion among the early .Spanish 
jenleir., from attacks by Indians, from earth- 
rjualj-s, .and from floods. To-day. the Mapocho 
Rivet creeses the. city in a channel 130 feel wide, 
v.iih high .stoiie walls to prevent flooding. The 
stiects arc laid out in a rccttmgulnr p.'Utcni. 
One of the loveliest is the long Avenida dc las 
Drlirins, which runs througli the heart of 
Sasitiago for about 2 mih:s, bordered by fine 
htnifcs .and trees. The Cathedral, which .stands 
in the main rquare, marks ilic site of the city’.s 
oldest church. This was founded by Valdivia, 
blit w.a.s destroycal in an earthquake and rebuilt 
to a new plan. There arc several other fine 
clnirclies and a beautiful palace for the arch- 
bishop. 

As Santi.igo is tlic centre of the Cliilcan 
government, it has the residence of the President, 
i)ig government nfiiccs and law-courts, as well 
as theatres, lihnirics, museums, an art gallery, 
and a university. 

Krr .".t.o (tllllX, 

SAPPHIRE. Though the most costly sapphires 
are conifiuwer blue, other colours arc also valu- 
able for use in jewellery. Thus there arc white 
sapphires, yellow .sapphiirs (or ‘oriental to- 
parcs'), gtecn .tapphircs (or ‘oriental cmcnalds’), 
and purple s.apphircs (or ‘oriental amethysts'). 
.•\ii .are corundum, an oxide of .-11110111111110, as arc 
rti'nics. Like ordinary- corundum, which is im- 
pure. ami gr.inul.ar and Is used .as ,nn abrasive, 
tiicy are very lianl. S.appliircsare slightly harder 
than rubies. 1 hey- arc iound as much larger 
stones and ate considerably less valuable. 

S.ippliire? .are cn-st.als, ne.arly .always twclvc- 
rinai prinrw, .Ml arc transparent and trans- 
iucf nt. '.Star y.ipphirc.s’ arc quitceoumion, much 
snore common th.an ‘st.ar rubies’. These stones 
e.m ifc cut to produce a star dices within the 
stone bec.mm they enns.-dn c.avitics paralid to 
t.ke sido of tb.c prism. 


3 SARDINIA 

'Htc largest and finest stones come from K.ash. 
mir in north-west India. Sapphires .arc found 
also in Burma, Siam, Ceylon, Qitccnsland in 
Amtralia, and in Rhodesia. 

Many sapphirc-s arc historically interesting. 
One, which is heart-shaped and is now in the 
British Crown Jewels, once belonged to Dartilcy, 
hu.sband of ^^.ary Queen of Scots. Another, 
mounted in a ring, was used .as a token to roti- 
finn to James VI of Scotl:!mt~-Jamc.s I of 
Britain — the death of Queen Elizabeth. 

See .also Mixckai-s; Colour Plate opp. p. 2O8. 

SARAWAK (Borneo), see E.\st lN-Djr.s. 

SARDINIA. The It.aliaii island ofSnrdinia lies 
158 miles north of Tunisia, its north-e.ast point, 
Araiici, being ten hours’ sail from Italy (see Jvlnp, 
p. iCo). ‘Sardinia’ probably- comes from .a 
Greek word meaning ‘footprint’, for the .shape of 
the. island is rather like the print of a bare foot. 
It is smaller than Sicily-, being 160 miles long 
and 68 miles bro.ad, and is relatively- uproduc- 
tivc and scantily populated. 

It is made up of blocks of liigh mountains, 
remnants of a submerged land that once 
•Stretched to the west. Tlic mountains are 
highest on the cast, where they overlook the 
Tyrrhenian Sea. In the north, the granite mass 
of Mt. Limbara ri.scs to 4,. {68 feet. Tlic high- 
lands of the centre of the island arc rugged and 
covered with brushwood and heather in which 
sheep and goats find poor pasture. In winter, 
snowdrifts m.akc the mountain tracks impa.ssablc. 
Separated by depres-sions from these, highlands 
arc the almost inaccessible volcanic area of 
Nuna to the north-west and the rich mining 
area of Iglcsi.as to the south-west, where lead and 
'/.inc have been mined since Roman times. In 
dcpression-s between these mountain blocks arc 
the plains of Sassari in the north and of Campi- 
danoin the south. 'Fiicy arc fertile, but malarial, 
so that settlers seek higher levels. Along die 
south-west co.ast arc sheltered bays such r.: 
P.dmas, where Nelson ancliorcd his fleet. 

The lack of unity in the island has laid it 
open to attack, and Sardinia has been ruled 
in turn by Carthaginians, Romans, Vandals. 
Byzantines, Arabs, Pisans, and Gcnoi^sc. Traces 
of these tnva.sions still exist. Alghcro, on the 
north-west coast, is like a .Spanish village— and 
the people speak Catalan. Sassari was a colony 
of Pisa— and a dialect of Pis.a is sd!l spoken 
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there. There are many local dialects, and pride 
of family and locality is strong. 

Sardinia has been inhabited since earliest 
times: burial mounds of the Bronze Age have 
been unearthed. The people arc of the ‘Medi- 
terranean* type, dark, with long heads and svavy 
hair. They have probably the shortest stature 
of any people in Europe. On the plains they live 
m small houses built of sun-dried mud, and use 
ox-wagons with solid wooden wheels. Their 
farming methods are primitive. Wheat is grown, 
but the yield is low. Flour is ground in old stone 
mills. Other products are olive oil and wine. 
As in all Mediterranean countries where sum- 
mer means drought, irrigation is necessary, and 
in the farming districts there are curious water- 
wheels made ‘of brushwood with earthenware 
pots, which are turned by blindfolded donkeys. 

In the mcfuntainous interior the people are 
even more backward. Few of them can read or 
UTite, and the most important person in the 
village is the priest. Huts are often of stone with 
a hole in the roof for chimney. In the mountain 
villages native costume is still svorn, the men in 
white shirts and black embroidered jackets and 


trousers, the women in white blouses and black 
full skirts and jackets. 

Cagliari, with a population of about 57,000, 
is the chief town and port of the island. It has 
an excellent harbour and the three main railways 
converge upon it. 

Attempts arc being made to develop the 
resources of Sardirvia and to encourage the 
people to adopt modern methods of farming, 
hshing, and mining. New industries, such as the 
canning of tomatoes, arc being introduced, 
whilst part of the Campidano has been drained 
and developed. It is planned to provide the area 
with irrigation and hydro-electric power by 
means of a great dam across the River Tirso. 

SARGASSO SEA. In the days of sailing-ships 
fearful tales were told and believed of a great 
area in the North Atlantic where floating sea- 
weed lay so thick on the surface that many ships 
had been caught and held until their crews died 
and their very timbers rotted away. Columbus 
(q.v. VoL V) brought back the first reports of 
the Sa:^asso Sea: liis ship sailed through it for a 
fortnight, and the tales recounted by him and 
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lii^ rrr’.v Irr.i nnslunsj in the tdline. Actually 
shern riidj n rf'f.io!! in the Atlantic, about mid- 
v,ay b-'uvren Xortb Africa and American; but 
die \‘.Tta1 i<v not thick cnougli to be a 'criou*; 
danctf r even to small pailing-diipt. 

If you place a few bitn of straw in a bucket of 
\valrr and then stir the water rotind and round, 
you will fun! that the floating straws move to the 
i enuf . This i< wlial happens on a vastly pTcatcr 
'c.tlr to make the Sargasso Sen. 'Die currents in 
the North Atlantic move clockwise in an 
enormous circle, with the Gulf Stream on the 
west and north, the Canaries Current on the 
e.nt, and the North Kquatorial Cnrrcnt on the 
wutfh Nee 0(.r.\N‘s). 'Hie prtwailing winds blow 
ill the •tame directions, e.spccially in the .summer 
(.Iff WiNtrt. Fig..}). And so, uith the North Atlan- 
tic Ocean as with a bucket, most of the floating 
matter gradually makes its way to the middle. 
It cojiMsts mainly of a yellowish seaweed, called 
‘gulf-v.Tcd', which is believed to start it.s growth 
on tiic shallow bottom of the Caribbean .Sea and 
Gulf of Mestito, in tropical waters, and then to 
hceonie detached. That the Saigasso Sea must 
have e.vi'led throuch imcotmtable ages is sug- 
gested by the fact tltat the gulf-weed is inhabited 
by m.any strange forms of animal life found 
nouhere else in the wotid, all coloured like 
the wcfd for purposes of prfUcclion. The c.\tcnt 
aiu! position of the Sargasso varies considerably 
with changes of wind and current; but its 
avet.age mc.uinrmcnt is alrout j,200 miles from 
east to wesu and .}00 from north to south. 
Similar, though smaller, areas of floating weed 
ate found in other occaas. 

SARK, CuAMXri. IsiTS. 

SATELLITES, sre Moon; ITMii-a"-; Eci.tfst:. 

SATURN, 5CC riANt.T>-, Section 8. 

SAVANNMl, JiT Grw<.Ij\V1\S. 

SANON'l', see Gi nMANv. 

SCHLELSWIG-HOLSTEIN. Tmse uvo pro- 
vlsuc”, Mr- in the south of the D.anlsh peninsula 
'c- I'vi.ap, p. ie.i , and flsr many centuries were 
IXmbh dudiww. Imt after a 'hort war in i8G;. 
i'.v.h }>ro^':nc'~•. wrie anntwed in* Pnma, .-Vs a 
ft*nh of a pkSiiRitc nfier t’ne First World W.-vr, 
li'-rtii SdiWwig rrturnrtl to Dram.aik. Ttjc 


political frontier just north of Flensburg corre- 
sponds roughly with the Danish-Gcnnan lan- 
gii.agc Ijoundary-. Several islands arc included 
in Schleswig-Holstein, the most important being 
Fchmarn in the Baltic, and Heligoland, Sylt. 
and Fohr in the North Sea. Tiic Baltic coast 
has numerous long, narrow inlets which make 
cvccllent luirhours. The Ktni. G.\nai. (q.v. Vol. 
IV). which intersects Holstein, is the mo.st direct 
route between the Baltic and the North Sea. 
Until tlic Second AVorld War, when it was almost 
completely destroyed, the city of Kiel was a 
great scaijort, and had large .shipbuilding yards. 

The country' of both provinces is low-lying, 
much ofit being marshland. The lowlands have 
been drained to make good agricultural and 
pasture-land— -the wdl-known black and rvhitc 
Ilolstcin eatilc have been bicd here and arc 
reared for c-xport. On the Baltic coast is a pros- 
perous fishing industry. 

See aho Dr..v'iARi;; GrRVf.\.vy. 

SCILLY ISLES. Tlicse arc a duster of little 
islands, granite rocks, and dangerous sunken 
lcdgc.s, lying some 30 miles south-^\•cst of Land’s 
End in Cornwall, in the track of ships entering 
or leaving the mouth of the English Channel. 
St. Mar>'’s, the largest island, 2I miles long, is 
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Connected wth Penzance by ship and plane 
Four others, Tresco, St Martin’s, Bryhcr, and 
Agnes, are inhabited There are three light- 
houses to guide ships, especially Uners from New 
York on the last stage of their journey 
The SciHy Isles are svrongly claimed to be the 
‘Tm Islands’ of the PiioENiciAns, or to be rem- 
nants of the lost country of L>onesse m the 
Arthurian Legend (qq v Vol I) They have 
many Stone Age remains, and traces of Roman 
Occupation In the Middle Ages Tresco had 
a small monastery, but the islands were Jcept 
poor by sea-robbers, and exposed to invaders 
of England — ViUngs, French, Spanish, Dutch, 
and German Queen Elizabeth fortified St 
Mary’s, s%hich was garrisoned till 1863, and in 
the Civil Wars it \vas the last stronghold of the 
Rovalisls, surrendering to Cromwell’s forces in 
1651 The islands belong to the Crown and 
from 1571 to 1831 were leased by the Godolphin 
family In 1834 they passed to Augustus Smith 
who made great improvements Tresco and the 
uninhabited islands still remain m his family, 
svhile the rest arc now administered as a royal 
estate by the Duchy of Coraivall 
Fishing, wredung, salvage, smuggling, burn- 
ing seaweed for its alkaline ash, building and 
ftnnmng \sooden ships, pilotage, growing early 
potatoes— each has in turn supported and failed 
the Scillonians But about iMo they began to 
supply English cihes with daffodils, which their 
climate IS warm enough to produce by late 
Winter, grown as they are in tiny fields sheltered 
from the strong winds by stone walls or ever- 
green hedges In summer, visiton come to see 
the brilliant colounng of sea and shore, to go 
bathing, boating, and fishing, to visit un- 
inhabited islets tvherc sea-birds and grey seals 
breed, or the botanical gardens at Tresco where 
semi-tropical plants grow in the open 
The present inhabitants, mostly of English 
stock, are thnfty, independent, sociable, and 
able to turn their hands to many things 
Though their prospenty now depends on flower- 
growing, they keep their old interest m ships, 
boats, the sea — and the drift it casts ashore 

SCOTLAND. The long-maintaincd indepen- 
dence of Scotland was partly due to her position 
at the north-u est edge of Europe and to the fact 
that she is separated from England by the 
Cheviot Hills and the Southern Uplands, which 
made penetration from the south difficult 


Independence was also made possible by die 
fact that Scotland ivas able to be practically self- 
supporting There were hills which pastured 
sheep for food and wool, coastal plains and fer- 
tile valleys where cereals and other food crops 
as well as flax were grown and cattle reared, and 
there were safe harbours for fishing boats 
Scotland is made up of three types of country 
— Highlands, Midland Valley, and Southern 
Uplands A north-east to south west line from 
Stondiaven on the east coast to Helensburgh on 
the Clyde marks roughly the southern edge of 
the Highlands The western and the eastern 
Highlands differ considerably from each other 
In ihewest high bare hills, ‘bens’, fall steeply to a 
nigged coast of promontories and narrow sea 
lochs, and to deep U shaped valleys with lochs 
and sluggishly flowing nvets on their flat floors 
These hills nsc in irregular peaks and sharp 
ndges to over 3,000 feet above sea-level, Ben 
Nevis, the highest mountain in Bntain, reaching 
4,406 feet. Two arcs of islands, the Hebrides 
(q V ), border the west coast In the inner arc the 
biggest islands are Islay, Jura, Mull, Tiree and 
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OtU. ami Sk)e, the beauty of tshosc bare anc- 
Munr poalt is u oriel known. I'hc outer arc, or 
Outer 1 U’bi itics. cuiTCs norlbes arc! Irom Barra to 
Ixwh in an intricate pattern of low hutnmocky 
k'lul Imlrntrtl by blanches oF the s<Ni. Tlic only 
htlb are in norlli Hatrh. To tltc north lie two 
trioupsof islands, the OitKsr.Ys, separated ftont 
the HLiinkind by a narrow channel, and the 
Stmt \M>s fqq.v.) some 50 miles bevond. 

Cuhjs.ttcd l.and in the west Highkanch is 
restricted to tliC floors of vaiicss and to narrcr.s 
coi<ial pl.tins. Thrtc, o.it', potatoes, barley, 
ttirnips, .ond fecdsn!; stnlT for cattle and sheep 
.trc gnnsai. Sheep arc pastured on the hills. In 
the last |-o -vears thc.'r has been .\ considerable 
attanint of rranorestasion, and tint her may 
a major irurustry in the future. The use 
o<' wat-r-mmer for malm" cUctricity is being 
d^srlnpcd s.-'pjtlK, and dep'r'-hs of nrlca and 
o;h-r .ur Wing wtirked. l-arge areas 

err kept .as hirer jor th.c sports of {jrousc- 

il. ve.it, '•r!uit''‘c!-'t.aU.!ng. 1 he<e arc the purple 
l.’'athr{-4 1 id tr'vtrs .md h:lls th.U arc knowat in 
s-w-g and pivturc. For the most pin the land 


brings in better ptofit to its owner in this way 
than it would if put to any other use. 

The eastern Highlands arc much less wild in 
character. Their summits arc less rugged and 
rocky, and they fall to a coastal plain which 
!>acks a smooth const-line broken only by the big 
estuaries of the Moray and Dornoch I’irths. In 
the valleys and jilains of the cast Highlands 
cattle-rearing for beef is the main type of farm- 
ing, and large quantities of hay and root-crops 
arc grown accordingly. Round the towns there 
arc orchards and market gardens. 

Tlic Midland A'allcy of Scotland, in contrast 
to the Highlands and the Southern Ujrlands, is 
densely peopled. It is a rather hilly plain, cut 
into by the Firtbs ofTay and Forth on the c.ast 
and the Frrtli of Clyde in the west, and cro<’scd 
paKillcl to its nortirern edge Iry a chain of hills 
rbing to almost 2,000 feet. A second chain of 
hill*, of which the Pcnlland Hills south of Edin- 
burgh arc lire most distinct, runs parallel near 
the southern edge of the lowland. Between ihfcic 
chains of hilb arc Wjlatcd volcanic hills which 
rise abruptly from the plain. The hills are for 
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tlie most part bare and grass> though there are 
heather and bracken areas 
The eastern part of the Midland Valley is 
very fertile Oats barley turmps and potatoes 
are grown m the north while in the Tay valley 
are rich meadows and orchards and fields of 
raspberries and gooseberries South of the Firth 
of Forth wheat and barley give higher yields per 
acre than anj’i here else in Britain The western 
part of the s alley is highl) industrialized but 
where there is agricultural land it is very fertile 
Dairy cattle are important and fodder crops 
and fruit are gro vn intcnsisely 
The Midland Valley holds the mineral wealth 
of Scotland There are coal fields in the cast on 
both sides of the Firth of Forth and coal fields 
associated with iron in the ^vest Oil shale is 
mined on the south bank of the Forth 
The Souti ern Uplands are very different 
from the Highlands The hills arc much lower 
seldom rising over l 900 feet above sea level 
and have in general broad rounded slopes 
covered v ith heather and peat moor In the 
west a mild climate with heavy rain especially 


m autumn makes dairy farming a d catde 
fattemng the most profitable type of agiiculturc 
In the Tweed valley in the east beivctn the 
Southern Uplands and the Cheviots the climate 
IS much drier Cereals potatoes and turnips are 
grown on the fertile valley soils and sheep are 
pastured on the hills The wool is used in a v ery 
long established woollen industry centred in 
towns in the Tweed valley 

OF the four big cities of Scotland three are m 
the Midland Valley Edinburgh (q v ) the 
capita! IS on the south side of the Firth of Forth 
Gussoovv (q V ) Scotland s largest city and the 
third largest m the British Isles is on the Clyde 
Dundee the fourth largest at> in Scotland is on 
the north bank of the Firth of Tay and is tlie 
centre of linen and jute manufact ire as well as 
other manufactures including marmalade (the 
f rst marmalade came from Dundee) Aberdeen 
the third biggest city in Scotland lies on the 
east coast of the Highlands commanding two 
mcr valleys It is an important fshmg port 
Scotland used to be a land of small farmers— 
crofters as they were called in the north west 
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N’o'.v, jnutl! the i)!njf>rily of lit;!' jtcoplc live in 
die cisic’.. 

fire Alf-'f I : S'xrxf. 

SEASONS, x'tt EAtnn. 

SENEGAL, jfe GtriN-nA Lands. 

SERBIA, ,sfr' Yi;r.uM.AViA, 

SEYCHELLES, w iNrjtAN Ocf.an: I<i..\nds. 

SHALE, J(f Ct.AYS A.ND Sl!At.KS. 

SHANGHAI. In 18.52, .^flcr i]ic.‘\tiglo-Cinnc.sc 
Chin.i — who till then had resisted foreign 
tratic — opened a nntnhcr ofplacw on her coasts 
as ‘Treaty Ports’ where foreign incrchant.s could 
settle atid live in their own way under their 
ov.7ii haws. Of these, Shatighni was the most 
iinswitant. Two forcir^n-controllcd areas, the 
International Scltlcinent (the more important 
of tlie two) and the rrcnch Conccssioit, grew up 
in Shanghai adjoining tlie old Cliincsc City. 
'HiC Chinese arc developing as a great municipal 
are.a a bell of some 320 .square miles round the 
city, roreign capit.-d, organization, and enter- 
prise helped to make Sh.anghai one of tlie world’s 
gieatesi commercial ports, handling more than 


SH.ANGHAI 

half the trade of Cliina, and now die fifth largest 
city in the world with a population of slightly 
over 3! millions. Foreign capital also helped 
to develop Shanghai's manufacturing industries, 
which employ half a million or more workers. 

The International Settlement was an out- 
standing CNamjdc of a self-governing, praciic.aliy 
independent city. It elected its own Municijral 
Cout»ciI, which managed all its afiaiis, and 
sometimes acted independently of the Chinese 
Government or indeed ofany other Government. 
It even had its own little army, the ‘Shanghai 
Volunteer Corps’. However, after the .Second 
^VorId \Var, Great Britain and the United 
States gave up their special treaty rights, and 
left China free to take over control of the whole 
settlement. Of the foreign community of nearly 
50,000, many ^^•crc businc-ss-rnen, employed by 
British firms, but many were educationalists or 
doctors — for Shangliat was proud of its schools 
and hospitals, although they were inadequate 
to deal w’itli the great Chinese population of 
the International Settlement. Over a million 
Chinese lived there — the number being so great 
because it had seivcd as a sanctuary' for refugees 
during many periods of civil war. 

Shanghai lies some w'ay up a broad creek 
which nms into the Yangtze estuary {sec Map, 
p. 87), and the waterfront presents a panorama 
of fine and impressive buildings, some of which 
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a-e fjlcen it'^rej-s high Their erection has been 
a tnii'nph ol'cnginecnng for the buildings stand 
— or rather P at as thc> are built on rafts — 
on bo ton l*^s \angtzc mud and consequently 
do rot ha\c solid foundations 

‘tee alio China. 

SIlANTsON Tins Insh nver is 240 miles Jong 
nclud ng the estuary, and the longest mer in 
tie British Isles It rises at the foot of Mt 
Guilcagh in Co Cnsan \cry near the border 
let een Isorthcm Ireland and Eire (Irish Free 
'jtntc) It crosses Co Leitnm and is the boun 
clary between Co Roscommon on the ^ est and 
the counties of Leitnm Longford ^^cst\Iealh 
and OfTil) on the cast In its lower reaches 
Gah a) and Clare arc to the west and north 
Tipperarj and Limcncb to the east and south 
W hen the Shannon finally reaches the Atlantic 
at what is almost the most westerly point of 
Europe its southern bank is m Co Kerry 
Ele\en of the twenty six counties that make up 
the Rcpubl c of Ireland are drained by it (see 
Map p "3$) 

Tiic Shannon passes through a number of 
lakes of which Loughs Allen Ree and Derg 


('»4 miles long) are the largest and is jo ned b\ 
many tributaries It can be na\agatcd by large 
shijK as far as lamenck by small steamers as 
far as Athlonc by still smaller \esseb to Lough 
Alien and is connected by canal \nth Dub! n 
and the east coast In ancient days the Shannon 
was one of the mam route\says of Ireland on us 
banks and on the islands in the loughs through 
which It passes there arc many traces of old 
ci\ ilizations and of more recent re! gious settle 
ments 

The waters of the Shannon long famous for 
their salmon are used nosv to produce electnc 
po\ er to light tossTis and drive factories The 
power station from wluch great pylons cany 
clcctncity to the rest of Ireland is at \rdna 
cnisha just north of the city of Lime ck 

The salmon, so long the lords of the Shannon 
have not been forgotten beside the ereat dam 
that holds back the Shannon v ater there is a 
special passage called a fish ladder b ) ch the 
salmon can still get to the upper ers of the 
nver to lay iheir eggs as they have d ie since 
long before there were any men at all Ireland 

The Shannon at its mouth spreads into an 
estuary of 60 miles in length, with the port of 
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Litncn'ck at its head. Tliis cstuarj-, now known 
:u Shannon Port, i.i the termimts of one of the 
principal Irans.atlaniic airlines. 

See Al^f) lBT4AKa. 

SHETLAND ISLANDS (or Zitl-and). These 
iil.inds-, tlioiit’h lying far to tlic norih-c.ast, some 
50 miles beyond the Okknt.y Isi.an'ds (q.v,), arc 
.a county of Scotland. Of the hundred islands 
and i-dcis of the group twenty-seven arc in- 
habited; M.ainland, Ydl, and Unst arc the 
l.argcst. For long the islands were under Norse 
domination, and even to-day many of the 
snlmbitanis think of themselves as more akin 
to the Farocjc and the Norwegians than to the 
Scots. 

'rut islands arc hilly and rocky. Roencss, urc 
lisghest pidnt, rising to t , 547 feet, is on Mainland. 
The iscep coasts b.avc some of the most niagni- 
ficct\t scenery in Britain. On Mainhand, near 
l.rrsvick, the hvtge Cave of Brcj.say is reached 
by through, an outer cave and a cursing 
chatted, Tire cave has inagniheent stalactites 


and stalagmites. Ecjually wondci ful arc the eaves 
of Papa .Stour, wliich have walls of pinkish 
porphyr\% covered with trails of vivid seaweeds, 
and glistening with mica {sec Caves). The 
580-fool high precipice of the Noup of Noss is 
the nesting-place of gulls, kittiwakes, gtiiHcmots, 
and pufTins, Near the norlli point of Unst — the 
most nortlicrly point of the British Isles — the 
famous lighthouse of Muckic Flugga throws a 
light, u6o feet above the sea, which is visible for 
ei miles. Beyond Unst the sea stretches to the 
ice of the Arctic Ocean. 

Tiic Shetlanders arc for the most part fisher- 
men who also work small crofts and keep sheep. 
The laml is barren and rocky, treeless, and 
practically without running %vater. Much of the 
work on liic crofts is done by the women, who 
also arc fespotssibk for the islands’ second im- 
portant industry’, the knitting of woollen goods 
and weaving of cloth. 

Lcnrick, the capital of the Shetland Islands, 
is on Mainland. It is an important port of the 
herring fleets of Britain. 
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The island of Fonla lies about 30 miles west 
of the Shctlands. Its west coast rises in huge cldB 
and precipices on an a\erage some l,aoo feel 
above the sea which has here a depth of some 
fourteen fathoms. These clifis are nesting-places 
of countless sea-birds. 

See also Scotland. 

SHOOTING STARS, see Meixors. 

SlAh-f (or Thailand). Siam lies at the head of 
the Gulf of Siam, a lai^e bay opening northward 
off the South China Sea, and continues south in 
a long strip dowm the east of the peninsula which 
ends in hlala^'a and which separates the Bay of 
^enga\ &Dm the South China Sea Map, p. 
By). Burma to the west and French Indo- 
China to the east meet to the north of Siam. 
The main part of Siam has a maximum len^h 
and breadth of about 500 miles The lung 
peninsular strip is about another 500 miles long. 

In the north are the foot-hills of the great 
mountainous region ofTibet and western China. 
They are covered by dense forests penetrated 
by only a few roads, though in recent years 
Europeans have begun to fell the valuable 



IIOLSEBOVTS OV Ti<C K1\ER UENAK, JIAU 
Veul Pof^ptl 


timber there and to float it down to the sea by 
the riven. The Siamese use an interesting dev ice 
to get over the difficulty that a newly-cut log of 
teak is too heavy to float: they cut a deep ridge 
round the trunk some time before the tree 
is felled; this kills the tree, which dries out 
gradually so that when it is felled it is light 
enough to float. Elephants are used to push and 
pull the heavy logs to the rivers’ edges. 

From these northern mountains a range 
stretches down the west side of Siam and along 
part of the peninsular strip. This range is 
covered with dense tropical forest and forms a 
difficult barrier between Siam and Burma. To 
the cast lies the lowland of Siam, a rich plain 
crossed by many rivers and canals and producing 
most of the rice of Siam So great is the rice crop 
that large quantities are exported The rice- 
fields (paddy-fields) arc kept flooded while the 
crop is growing, so that at this season of the ^ear 
the plain looks like an immense lake crossed by 
low earthen walls, buiU to keep the water from 
draining away, Near the mouth of the mam 
river stands Bangkok [q*v.), the capital East 
of the plain there are plateaux which are culti- 
vated but are much less ferule and rich 

The lower areas of peninsular Siam arc noted 
lor their rich deposits of tin and wolfram 
Much of the tin-ore lies on or near the surface 
and is mined by huge mechanical dredgers which 
scoop up the soil by a moving chain of buckets 
The buckets are tipped into the machine, which 
then extracts the ore and ejects the waste behind 
it as it moves forward. These dredgers float in 
a ‘tank’ which they cut out as they advance and 
then fill in with the waste. Abandoned ‘tanks’ 
are a feature of the region. 

In the hills, population is sparse and scat- 
tered in primitive settlements. The fertile low- 
land is densely peopled; but the only large town 
in Siam is Bangkok. The total population of the 
country is about seventeen millions. 

Sw abo Vol. 1: Siauesb. 

SIBERIA, see R S.F.S.R., Section 5. 

SICILY. This is the largest island in the 
Mediterranean Sea — a little larger than Wales 
It b separated from Italy by the Straits of 
Messina which are 2 miles wide (j« Map, P 
160). In these straits arc reputed to be the 
famous Scylla and Charybdb of Greek legend 
According to the legend, if sailon succeeded in 




.ivoklisti* thr momicr Sq-lla on her rock, they 
wcjr to tlcsit union by tl\c whiil- 

{>wl Chan-bcii*; {w MYrHOLOC!ia\L ^^o^s^lRs, 

\o! i). 

Sitily is for tlie most part a. mountainous 
lountry. -A iklcrc ol higli inounlains along its 
juHihcui ‘itlc drops northwards steeply to the 
sf-a or to a narrow coastal plain, and southwards 
nnsrh less steeply to the hilly and mountainous 
<»nini!y of central Sicily. Tltc volcano of Et.na 

v.'s on the cast <o.!st, towers abose the other 
nanmtains, rising to 10.7 {o feet in a cone wliich 
1' M 50 W -capped in winter. South of Etna lies 
Use almost tieele.<s pl.u'n of Catania, the largest 
plain in Sicily, in which rs tiiuatcd the second 
i >?>;<<t city and main port, Catania, 'nie plain 
b %ni’^ 'd by tlnre rivers, and dnainage ditches 
b.ive lurn'-d much of it fiorn marsh into p.asturc 
1 ■jul. In the «nnh-cast of the idand ate p!ate.au\ 
niuulv ofwhue ^.nd yellow i<-h limestotic, cut Ijy 
d'rp liver goigc*- and eov'crcd by mtiirr poor 
P'o.uie. ^Msere tlie limcsion'- 1$ tapped In 
volcanic tcKs-s thejo h fertile ‘oil. on which frutt- 
tre<- , .dnn ii'.i tieo^, and vinrs are grcwvn. 
i f rlic rrs; of tlse country con' ivis of limestone 
lu'b .u.d nvnjntdnv with small plains .and ter- 
rated fit’di round the coast. Along part of the 


west co.ist arc salt-pans with their daz 7 ling 
mounds of salt. Little forest icmains in Sicily, 
the greater part of the island being cultivated. 
Round the west, nortii, and east coasts a great 
variety of fruits arc grown, as well as mulberry- 
trees — often on terraced hill-slopas. In the west, 
round Marsala, vineyards occupy tilmost the 
whole area. 

Tlic Ih'ndi Islands, wliich He ofT the west 
roact, .arc oflimcstonc and are bounded by steep 
cliffs. Ustica and the Lipari Islands, off the 
nortli coact, arc volcanic. They include Vulcano 
and also Strumboli, the most continuously active 
volcano in Europe, which rises .about 3,000 feet. 
StromboH, according to ancient fable, was sup- 
po':cd to be the almde of Aeolus, ruler of the 
wind-., and in the Middle Ages was thought of 
as the cnlranee to Purgatory. 

Sicily lias .-i very ancient and ftonny history. 
Her interest to visitors nowadays is perhaps 
princip.illy hcc,au'e of her we.alth of magnificent 
monuments, both of chissical and medieval 
times. Her lovely dimatc, however, and some 
very bcauiifid scenery, especially tiic co.astal 
‘ccncry round I'aormina on die cast cotvst, also 
draw many visitors to the island. Sicily has been 
colonized and fought over from many centuries 
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before Christ, bj Phoeniaans and Greets, b> 
Cartlngimans and Romans, and b> Bj-zantines, 
Saracens, Bormans, and powerful lords of 
France Germany, and Spam — until Ganbaldi 
brought her into a united kingdom of Ital> 
m the 19th century E%en then bngands sldl 
ra\aged the country until Mu^oUni succeeded 
in clearing them out and restormg order 
The most important Greek cit) i\’as the port, 
SjTacuse, on the south cast It tsas fotmded in 
734 B c., and was far rcnow*ned for its wealth 
and power Its Greek theatre cut out of the 
solid rock, is one of the finest in existence Greek 
plan's are still soroebmes performed in it The 
next largest Greek at> in Sial^ , Girgenti (knowm 
to the Greeks as Akragas and to the Romans as 
\grigcntum), had in those da^'s a population of 
nearly a quarter of a milhon, and earned on 
tremendousl) profitable trade with the Carlha 
gimans GirgcnU has one of the best presersed 
Done temples in existence 
Sicily s biggest at) , Palermo was founded by 
the Phoeniaam Its interest now lies particu 
larly in its magnificent medieval buildings — the 
I2th century cathedral built by the Norman 
Sicilians the church and cloisters cfS Giovanni, 
and tn particular the magnificent cathedral and 
cloisters at hforu'eale, a few miles awa> from 
Palermo This cathedral, built tn 1174, has 
some of the most lovel) glass mosaics to be seen 
an)n\here in the world 
Until s ci) recently, Siol) has been one of the 
poorest and most backward parts of Italy Her 
people suffered from the lU treatment of feudal 
lords on the one hand and the attacks of bn 
ganiis on i 5 ie o^VltI 'Because oT need for pro- 
tection the people hi ed in large villages or small 
towns often built on flat hill tops or on rocky 
platforms along the coast Man) of the towns 
have remains oflSorman or Saracen castles, built 
on stmtcgically powerful posiLons on hills 
See also Italy 

SIERRA LEONE, set Gvixea Lajjds 

SI-KIANG. The Si Riang (^Vesl Riser) is one 
of die three great nvers of China It nses in 
eastern \ unnan, not far from the BututA Road 
(q \ Vol Ik'), and flows eastwards to empty 
Itself m the SouUi Cluna Sea It is much shorter 
than the Yangtze Kiano or the k ellow River 
(Hwang Ho) (qqv), but is important for two 
reasons it provida a gateway to the sea for 


the otbcnvTsc inaccessible regions of south west 
Cluna, and its i\ade delta produces a li\-ebhood 
for one of the densest populations in Chma or 
indeed m the world Hundreds of thousands of 
families spend their entire live afloat on the 
water wa)'S Less innocent arc the horde of 
pirates who harbour their craft in its creeks and 
make the n% cr and the seas around Hong Kong 
die worst pirate ground in the world 
Largish steamers, heaiil) barred and armed 
against attack b) the pirates, sad 200 mde up 
the nver to Wucdiow , the chi^ tradmg centre of 
tlus part of the south wet. A pecubar feature 
of kVuchoiv is that house and shops arc built 
on floating pontoons, so that the) nse and fall 
with the great change jn mer lc\el Smaller 
sicamee can reach as far as k ungnmg the 
capital of the prosince of Kwang Si 

Cantov (q V ) lies on the northern edge of the 
delta, and is connected to the sea by a brancli 
of the Si Kiang known as the Pearl Ri\er 
Sec alio CinsA 

SUXSlAi see Polant) 

SILVER, see Mctal Ores, see also \ol MI 
Silver mint-no 

SINGAPORE The island of Singapore at the 
extreme south of Malava (q v ), is probably 
the most important centre of air and sea com 
tnumcation m the Far East, and is a sort of 
junction point between the Indian and Paafic 
Oceans {see Map, p 21) It is nbout the size 
and shape of the Isle ofkVight, and is connected 
to the mainland atJo'horcBahruby a causeway 
about a mile long w hich carries a road and rod 
waj Smgaporc town bes on the south side of 
the island It has a large dock and a ro'idstead 
able to take up to fift) ships riding at anchor 
Singapore is essentially a new town In 
February 1819 the island was occupied b) Sir 
Stamford Raffles (q v Vol V) At this time 
much of the land \vhcre the town now stands 
was an uninhabited swamp, but tlie position 
was of such importance, and Mala>a, as a 
country, became so prosperous that the town 
grciv quickly Among the big blocks of office 
buildings, onemas, and shops of peculiar 
interest are the sky scraper Cathay buddings 
the Raffles Hotel, and the quiet, rubber 
panelled radway station Thercisnowapopula 
tion of about half a mdhon, two-thirds of whom 
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air 'flic streets in the Cliinesc quaiicr 

.ne mostly nariovs', smelly, nncl full of small 
‘hops, sellin!s notliing in particular. 'I'licrc is a 
lnt}‘e. dock area, the vast floating dock for svhich 
u.as built in Ilritain and towed out to Singapore. 
The, eNcellcnt airfield at Tanjong Katong, an 
enormous circular field, is on the outskiits of the 
lotsu. Altogether, Singapore is a busy, rich city, 
w ith a reputation for gaiety. 

The, i'^land itself is prosperous, with many 
*!nall vill.igcs and plantations svorked by the 
Clhitiese, who ran ge.nerally get good prices for 
tlidr products in the tosvn. At the north, near 
the Causeway, is tlie lan'e naval base at Sdetar, 

iyr^ n!', > Uast Isnirl. 

SIMvIANG, jee Cjuna. 

SIROCCO. This Is a hot wind diawn north- 
sv.trd acniss ihc Mediterranean Sea by a low- 
juewure system or cyclonic disturbance p.aswng 
fuun wo'.t to e.-ist (scf \Vi \t jn a). Its great heat 
comes iiont the north .Vriciin desett, and in 
Algirs's it jn hot, dry. and often dus;-|aden; but 
In the isttm it reachcj Sicily and Ii.dy it has 
jnfki'ii up water-v.itviur from the Mediter* 
i.iW.in, and is patticulariy unpkr,.sant in it'; 
Ima.t as d hinniduy. 

V\ rss. 


SLATE, sfc Rock.s, Section 4, 

SLEET, Snow. 

SLOVAKIA, see Czucnost.ovAKi.^. 

SLOVENIA, see Yi’GOSi.AVr.\. 

SNOW. Wlicn an excess of moisture in the air 
is condensed .straight from its iptscous form as 
Wat r.R- VAPOUR (q.v.) to ire, the crystals formed 
arc known as snow’. In this ic.spcct snow diflcn. 
front Hail (q.v.), which is frozen rain. Snow- 
crystals, like other crystals, arc geometric in 
form. They arc all .six-.sided, but in other way.s 
they difl'cr very widely. NV. A. Bentley, who 
devoted a lifetime to studying and photo- 
graphing snow crystals, had nearly G,ooo 
ncgativ’cs, no two of which were tlic same. 1 he 
ctystals vary in size, their thickness being 
generally about one-tenth of their width, which 
vnric.s from to ^ of an inch. 

A snow-flake is a bunch of snow’ crystals stuck 
together by having partly thawed and tlien re- 
frozen. Flakes ocr.ur, therefore, w’hen the 
tcmpcniturc is not vciy far from freezing-point. 
Sometimes a numimr of snow-flakas stick 
togctlicr and form an out-size flake or ‘aggie- 
gate’, which may be its laigc .is a saucer. Sleet 
is partly-ihasvcd snow, and is usually accom- 
panied by rain or snow’. 

\Vhcn snow first falls, it covers the ground in 
a blanket svhicli contains a very large, proportion 
of air. It is this air which allows men and sheep, 
buried in drifts, to survive for quite a long time. 
A foot of newly fallen snow is estimated to con- 
tain about as much water as an inch of rain, 
though this varies according to atmospheric 
conditions. 

•Mtliough snow Is one of the most delicate and 
fmgilc of substances, in certain circumstances it 
causes great danger and destruction, .as is proved 
by records of snow'-storms, blizzoirds, and 
Av.M_,\NctiK (q.v,). Immense quantities ofsnow' 
may fall during a Ijcaty snow-storm. On 
16 Fcbniaiy 1929 snow fell over a small area of 
D.TrtmosJr to a depth of 6 feet — and there was 
no drifting to arrount for liiis depth. In 193 b 
during a widfssprrad snow’-stonn. snow’ fi (ect 
deep was reported in M.Tinein the U.S.A.; and 
in another a.'-ea the Canadian X.Uional Railway 
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had to bo^ro^v extra sno\\ ploughs to dig out 200 to death m very cold ^veathe^ And m moun- 
imlesofline One tram was completely buned, tain areas it forms a valuable reserve of water 
and areas of snow 15 feet deep were reported released gradually as it melts m spring and 

Blizzard is not another name for snow-storm summer Such water is often used for irrigation 

a blizzard is a strong wind blowing during very or in h> dro electric schemes 



SNOW CRYTTALS (MAONIFItD) 
From ‘SnoiB Ctystels’ fcj' ly A BtnSl^ & 1/ J 
{Publ McGrawHitl 


cold weather and carrying masses of drifting 
po^vdery snow Any other t>'pc of heavy snow- 
fall IS a snow storm Blizzards are rare m this 
country, but they often si\ecp across the great 
northern plains of the USA With a tempera 
ture perhaps as low as 10 to 20 degrees below 
zero, violent iMnds from the north dnve clouds 
of dust like snow before them During a great 
blizzard m Dakota m 1873, tlie wind blciv for 
four days and nights in some areas, and for 
much of the time had a speed of about 50 miles 
per hour hlan> people were badly frozen, and 
large numbers of cattle were frozen to death 
In these blinding storms \isibility is reduced to 
a few feet, and people have been known to perish 
only a fewr yards from a house, not knosvmg it 
was there 

Snow IS not solely destructive, however When 
pressed into ice or melted into streams jt helps 1 
to wear down rocks into soil {see Denudation) 
A blanket of snow keeps seeds from being frozen 


SOFIA. Until the freeing of Bulgana from 
Turkish rule in 1877-8, Sofia rvas a purely 
Turkish town, m which the only fine buildings 
ivcre the houses of the beys and pashas (Turkish 
govemots) The Bulganans lived in abject 
poverty in a croivded Chnstian quarter grouped 
round the church of St Nedelia Sofia was an 
important trading and route centre, crowded 
ivilh resting places for caravans between Bel 
grade and Constantinople (Istanbul), for it is 
situated m a plain in the midst of the mountains 
of the Balkans at a place convenient for routes 
from the Struma and Iskcr valleys To-day it u 
on the railway ivhicli carries the Onent Express 
from Vienna to Istanbul 

In 1880 the work of rebuilding the city was 
begun The old Turkish town svith its mosques 
and narrow streets was swept away A new city 
of broad boulevards, open spaces, and wide 
streets laid out m squares has been built In 
the centre are the palace and government 
buildings, the cathedral of St Nedelia, and the 
great church of St Alexander Nevsky, built as 
a memorial to the Kussians who fell m the 
liberation of Bulgaria This church is a rather 
handsome Byzantine building with modem 
mosaics and gilded cupolas 

Open air markets are held m the citj, and 
bargaining is oriental in its keenness Wooden 
articles, wool, cloth, and fruit of many kinds are 
the chief things sold 
See also Bulcakia 
Sec abo Vol I Bui.caiuans 

SOIL EROSION. Erosion, the gnaiving away 
of soil and rocks by natural forces, is one of the 
proc«ses ofDENUDVTiov (q v ), itself part of the 
cycle by which the face of the earth is con- 
tinually changed 

From the point of view of human life, it is 
calamitous if soil is removed completely from 
himdreds of square miles of cultivable land, for 
soil IS the living mantle which makes plant life 
and animal life possible In it there is a world 
which, m many years of work by plants and 
animals, converts rock dust into soil In it there 
are organisms qf microscopic siz? which work 



SOIL I Rn«IOS’ IN Till TUVM V! I VALIXV 
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upon slir coqiccs of large aniinah and plant*;, 
and ihciT arc the Htinir bodies and eggs and 
iaiv.ie of vast numbers of insects, spiders, ants, 
Ceniipedcs. imilipcdcs, wonns, and other in- 
\ertfbiatcs (rrr Soii-s, Vol. VI). And so it is 
important that soil shouhl not he svasted or 
.alb'Aed to blow away from the earth's suifacc. 
Vet that is precisely rvhat has been happening 
over v.\st .areas of the earth, especially during 
the l.rst bundled years. In their se.aich for land 
to eubivair, men of all races have cut down fires 
and fanned the land in places where rain or 
wind 01 both are itxi strong for unprotected soil 
to fc'i‘t their force. ^Vi^hout the protection 
from sun, wind, and r.ain vs inch trees give, die 
»atl h.as been cairi''d av..ay into rivci-sand washed 
tn'o the ic.v -leaving h.nc uncuUiv.ablc rock in 
i'.s pi ice. 

Ibis happened in tlw Tennessee valley of 
V S .% 1 he rainfall there is over 50 inrlws per 
scar, which means that 5.0 -"o ton' of v-,. iter fall 
<>■'. r.’ch acic t\rt\ year. Wiiea the tiee* had 


been removed, with their sheltering leavc-s and 
branches, and their anchoring roots, thousands 
of sciuarc miles of rountr)' lost their soil and 
became completely derelict. 

There arc serious soil erosion pioblcms in 
many areas of Africa. In parts of West Afiica, 
such as northern Nigeria, the wholesale cutting 
dow n of trees has resulted in a reduction of rain- 
fall in the deforested region, a.s it so often does, 
and the soil has become parched and shrivelled 
in the sun, so that its dried particles have been 
blown avs.ay, leaving only desert behind. In 
Hast Africa, the settled conditions imposed by 
white rule have enabled die population to 
increase. The herds of cattle have incu'ascd 
abo, and to such an c.Mtent that pasture over 
many hundreds of .square miles has been eaten 
aw.iy. Sun, wind, and min hav'c not lost their 
opportunity and have carried the c.Nposccl soil 
away. Now only bare useless rock remains. In 
other parts of East Africa, the natives used to 
clear land for cultivation by burning dov. n an 
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area of bush’ — knowing that the soil there 
■\\ould be fertile When they had taken cn^ 
from it for a few >ears, without replacing any of 
the organic material used from the soil they 
%\ould stnke camp and move to a new spot, 
where again they would burn doivn the ‘bush* 
Too often the exposed soil left behind was 
earned away by wind or water before a new 
cover of plants could establish itself 

In other parts of the world, too, the unvmc 
greed) action of men has turned fertile land to 
desert To bnng about the destruction is easy — 
so easy that it is generally done unknowingly, 
but to restore fertility to a barren land is often 
impossible or nearly so In several parts of the 
world, however, successful efforts have been 
made The work of the Tennessee Valley 
Authority has shown the world what can be 
done when a great number of scientists, inspired 
with a great vision, work together to tackle a 
gigantic problem in a gigantic way Enormous 
dams have been built to hold back flood waters 
for irrigation and for the generation of cheap 
electric power, hills have been levelled or ter 
raced, and planted with special plants that have 
restarted the conversion of rock dust into sod, 
tree planting has followed, lakes have been 
colonized with fish, minerals have been mined 
for fertdizers, and semi fertile sod has been 
treated with chemicals to improve its fertility, 
new plants specially adapted to the soil have 
been introduced to the area, vdlages and towns 
have been built, housing, education, health 
recreations, and farming have all been improved 
out of all rccogmtion In short, a poverty- 
stvvekew detcUct area has become owe of the most 
flourishing and materially advanced in the 
world (j« United States of Asierica) 

W hile the Tennessee valley js by far the best 
known area of reclamation, much excellent woik 
has been done in other parts of the world In 
Cyprus the British Government has sponsored 
and helped to carry out a scheme in w'bich dams 
have been built and hill sides terraced and 
planted with trees In Africa attempts are 
being made to recover the devastated areas by 
planting trees Jewish settlers in Palestine have 
performed w hat appears almost miraculous work 
m bringing desert areas under cultivation 
The problem of soil erosion, however, should 
be a problem not entirely of reclamation and 
recovery but, e\en more, of prevention and 
conservation This aspect is now being studied. 


and new methods of farming are being worked 
out, suitable for dry areas — such as the ‘dry 
farming’ techmque of parts of the USA 
Elseivhere, trees are being planted m threatened 
areas 

Sec also Dcnudation 

SOLAR SYSTEM, see Astronomy, Modern 

SOLOMON ISLANDS, see Pacific Islands, 
see also Vol I Melanesians 

SOLSTICE, see Astronomy, Modern Section 4 

SOMALILAND South of the Gulf of Aden, 
Africa juts out in a great triangular promontory, 
with a north shore of about fioo ruilcs and a 
south eastern shore of about i 000 nules 
Somaliland occupies all of this p omontoiy 
except for the area of the Abyssinian Highlands 
whitAjuts into it from the west Kenya lies to 
the south west {see Map, p 5) 

Along the north coast, desert plains nse by 
steep chfTed ndges to the red sandstone hills of 
the Somaliland plateau, 3 000 feet above se^ 
level The plateau falls southwards to the basin 
of the River Juba, the Abyssinian Higiilands 
rise to the west It is dry and country, with 
barely enough rainfall to provide water and fotfd 
for the herds of cattle, camels, sheep and goats 
which roam across it 

The Juba is the only permanent river, and it 
is navigable during the flood seasons — fro^ 
May to early August and from December to the 
end of January lU waters are used for imga 
tion on both banks of its lower course ivhefe 
cotton, limes, oranges, and beans are cultivated 
successfully Near the mouth, maize and rice 
are grown 

The few towns are along the coast Inland 
there is hardly any permanent scttletncnt 
French Somaliland is a small area m the north 
at the west end of the Gulf of Aden Its port of 
Jibuti (Djibouti) has a good harbour and is con* 
nected fay rail with Addis Ababa, the capital of 
Abyssima British Somaliland lies to the east 
and borders the north coast for about 400 miles 
Berbera, with a population of about 20 000 is the 
chief towTi It has a good harbour and is the 
starting point for camel caravans to the interior 
Hides and sheepskins are the chief exports 
Italian Somaliland stretches along the whole east 
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coMi and i«: by far tlic larqcsl part. Mof^adishu, 
its rnpiia! and chirf poit, is about 250 milcj, 
iioiflt-ra*il of tlir mouth of tltc Juba River. 
Httte is no bat hour, and ships anclior off shot c. 

'Ihe natisc population, tlic Somalis, arc a fine 
l\pe of Nteno At tucsss (q.v. \’ol. I), mainly a 
p.'sttu.tl people, 

SOUND. This word has two main meanings; 
the impression our brain locclvc?: when the 
mech.utisin of the c.ar is set wot king, and the 
umssde cause for this hnppetiing. Sound is 
tans>’d by vibr.tiions ; bvit. unlike licht (which, 
.'s we know, can inivcl ihiough empty space), 
'ound-waves must travel through some m.itcjia! 
stihM.mte if they ;\re to teach our cars. Usually 
this medium Is air, because our car-dnims arc 
open to the nil ; but other substances will scr\T — 
as we can tell by tapping rhe side of a bath with 
vur r.tts licncath the water, of by t.tpping a 
table foil: or ruler crippe-d between the teeth, 
vhen the ixmes of tise he.td will transmit the 
uxnnl But if :in chTiric Ik‘ 11 is set rincing in a 
rl jtr fmm out of which the air is being 
sirWri, the 'our.d becomes fainter and fainter 
tmtti, wlien the \ .raiunt is pratdcally complete, 
St tantin! I'* h’*,ird at all. 

Jsw? a* Wa\i-s of ssatcr Ij-juncr hack or arc 
fnnn .'’ny stn-vnl: surface tlics strike 
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against (as may be seen by watching the suigc 
of the sea against a flat breakavater), or as light 
is rcflccicd from the surface of a minor, so 
sound-waves arc reflected or ‘echoed’ back from 
a cliff or any .suitable object. Ear-tnnnpcts and 
the large c.ars of many .animals make use of this 
property by collecting sound and rcnecting it 
from side to side until it readies the car-chnnncl. 
Conversely, a megaphone or the bom of a 
gramophone gains its effect by reflecting a large 
proportion of the sound into the desired 
direction. 

In one respect it is rather misleading to think 
of the tiny, vcr>' rapid vibrations of sound as 
waves, though so long as we remember the 
following important difference, this is the 
simplest and most coitvenient way to picture 
them: svaves on tlic sea move up and down 
actoss the direction in which they travel, 
ss-hcrcas waves of sound jnos'c backwards and 
fons’ards along their line of travel. An easy way 
to think of this is to imagine a shunting engine 
gising one sudden push to a line of stalionars' 
goods wagons. As the first wagon is pushed 
;uvay fi om the engine, it compresses the buffer 
springs of the nc.xt wagon. These give it a push 
hack, so that it eventually comes to rest again, 
'flic second wagon then pushes the third, which 
acts in the same way, pushing the foiuth — and 
so on to the next and nc.\t. Thus we can see a 
wave of depression moving right along the train, 
c.ach wagon banging to and fro along the line 
of the svave’s travel yet in the end hardly 
changing its own position. That is how’ the 
molecules of the air behave when they carry* 
waves of sound to our cars. 7 ’hc distance which 
they move in hanging to and fro is almost 
imhcHcs'.ahly small. Iflhcy move only one four- 
millionth of the thickness of a silk fibre (not a 
silk thread, but the fine fibres of which it is 
spun), we can hear a sound, provided they 
repeat it a suitable numbCT of times per second. 
Tile speed at which the wave of expansion and 
contraction passes along the train of air mole- 
cule}. (the speed, th.at is, of sound in air) is 
i,x2o feet per second, or about 760 miles per 
hour. Tliis is the figure for air at iG'C.; it varies 
^Hglitly according to the temperature. 

Since light travels so fast (i8G,ooo miles per 
second) that we may usually consider its de- 
parture and arrival simultaneous, we can often 
judge the distance between ourscH'es and various 
happenings by noting the difference in tim'- 
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bet\\een our seeing them and hcanng them 
The easiest way to do this is to practise counting 
at the rate of 1 1 in 3 seconds For instance, if 
IV e start counting at this rate immediately 
we see a flash of lightning the number \vc have 
reached when vve hear the thunder will be the 
distance of the flash in hundreds of yards In 
war, the position of enemy guns is often plotted 
in a similar way by watching for the flash and 
then listening for the report In aviation, speeds 
higher than 760 m p h are called 'supersonic*, 
and the time has now come when aircraft can 
reach them («f Supersonic Flight, Vol IV), al 
though just at the cntical speed of sound \cry 


a rough division into musical and unmusical 
sounds, but even with musical sounds there u 
an obvious difference in quality between, say, 
the note middle G when played on a violin and 
when played on a penny whistle Since all these 
characteristics are conveyed by sound waves, 
we should expect an examination of the waves 
to give us a fair idea of differences in pitch, 
intensity, and quality 

There are several ways in which sound waves 
can be made to draw enlarged pictures of them 
selves In one of the simplest, they are allowed 
to strike against a thm, light plate or dia 
phragm, so mounted that it can vibrate when 



peculiar difhculties are met with Through 
water sound travcb more than four times as 
fast — at 4 800 feet per second Sailors use this 
figure in taking soundings more quickly and 
accurately than can be done with a lead Waves 
of sound are sent from the ship down through 
the water When they strike the sea bottom, 
they are echoed back to the listening apparatus 
in the ship From the time they have taken to 
do the double journey, the depth of the sea is 
calculated 

Wav e motion of any kind (and it should be 
remembered that such very different things as 
light, heat, and wireless all travel in waves) has 
a number of characteristic properties ’Ihcse 
are described more fully m the article Wave- 
motion Here it IS enough to say that sound has 
three main charactcnstics (1) its ‘pitdi* — 
whether its note is high or low, (11) its ‘intensity* 
•—whether it is loud or soft, and (m) its quality, 
‘timbre’ or character As to the last we can make 


they hit It (This is m effect how the ear drum 
works ) The centre of the diaphragm is con 
nected to a small mirror which moves as the 
diaphragm moves (Fig i) A spot of bnght light 
IS focused upon the mirror, from which it is 
leflected on to a strip of photographic film 
Any Vibration of the diaphragm therefore causes 
the spot of light to dance to and fro across the 
film, the movement being magmfied about 
40,000 times If the film is then moved at 
a steady speed, so long as there is silence a 
stra^ht line will be recorded, but as soon as 
any sound is allowed to vibrate the diaphragm 
the line becomes wavy {see Fig 3) Now let us see 
what can be discovert from such pictures of 
sound waves In the first place, as we might 
expect, the louder the sound, the bigger are the 
waves from crest to trough, or, as it is put, the 
intensity of a sound is determined by the 
*amplihide’ — this being the distance which a 
molecule travels from its position of rest when 



4 

dHplnrrfl by a ?ound-u‘nvc Criq. 2). TIow very 
y:f(.’l! tbb raay be c%Tn when compared wiili 
t!i;sn a hair’s biendlii we have already seen, 
i)!id we may wonder then how small is the 
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possible to produce from any ordinary musical 
instrument a sound so pure that it draws an 
absolutely simple wave like that in Fig. 2. 
Tiicrc arc alwas-s svas'cs of higher frequency 
(i.c. closer together) xis in Fig. 3 a, and some- 
times waves of lower frequency too. llicy arc 
particul.irly noticeable in the .sound of church 
hells. The note of the main wave is called the 
'fundamentar or ‘first harmonic’, and is the one 
we refer to wlicn we name a note in music — as, 

-a- — 

for instance middle C or . The notes above 


atnoutn of riirrg^’ irquircd to give rise to a 
found. One answer is that if an insect one icn- 
dunis.indth the weight of a mosquito were to 
iijinp tip and down on the car-drum, provided 
tin'll it danced at a suitable s]3ccd, a sound would 
he hr.ird, .'\t the other c.xtrcmc, sounds can be 
too loud — the amplitude (or intensity) too great 
— for ns to lie.ar tlicm. In suclt eases the sound 
h felt rather than heard. Nc,\t, it is found that 
the waves of a musical sound are more or less 
tegular, like the waves of the scaj but that those 
of an unmusical noise have no clear pattern 
{■,rf 3 a and h). In either case, the higher 

the pitch of the note or noise, the closer together 
.arc the waves; the lower the pitch, the farther 
they arc apart. In othe.r words, the, pitch is 
detertnined by the ‘frequency* — that is, by the 
mttnber of vibrations or ‘c)'clcs’ in a given time — 
whatever the source of the sound. 

Jmt as amplitude must be within certain 
limits if any sound is to be heard, so our ears 
c.an react to. certain frequencies only: sounds 
m.n’ be either too high or too low to be licard. 
With human cars, the limits are from about 20 
c.p s. (cycles per .second) to 20.000 c.p.s. at llic 
iuie-t suitable intensities. The limits vary- much 
'\ith different individuals: .some people cannot 
Iw.sr the srpieak of a bat. which is very high; to 
othrjs it is e.asily audible. In general, children 
c.an he.ar much higher notes than adults, and 
old people are less sensitive still. Many animals 
can he.ar higluT notes .again — and whistles 
can Ije bought which make no sound audible 
to hum.iit e.irs, but svliich dogs can he.ar quite 
r.vily. 




rifsally, we eo:nc to quality or timbre. If wt 
4 ; .-.i the S'*:*, on a stormy d;ty. sve can sec or 
the odes .'snd 1:1 the troughs of' the billows them 
wises, a p.-55!ern orsm.aner wasas— and perhap: 
:n ag-.sin. yet sm.aUer ripples. The sami 
te.sug is ttu- of sound-waves. It is, in fact, im 


it arc railed overtones, most of them being the 
second and later harmonics; and the general 




Fio. 3. Tiir, WAVn PATn-R*! or (c) a soun’d and 

{b) AN UNUVSiavt. SOUND 

name for all the ^oncs sounded by the one note 
is ‘partiaLs’, cacli of them being a part of the 
whole sound. It is tlic presence in various pro- 
{lortioas of these partials and, in particular, of 
the harmonics, which gives the sound its timbre 
or quality, making a violin sound so difierent 
from a penny whistle. 

See al«o \'o1. VUI; IfARvtONics. 

SOUTH AFRICA. Tlic Union of South .Africa 
(usu.ally c.allcd South Afric.a) is over 400,000 
squ.arc miles in area — or .about eight times the 
size of England. Its population is more than 12 
ntiliions, of whom over 2J millions .arc white. 
Its northent bound.ary, the Limpopo River, lies 
just wiiliiii the tropics: its soiithcmm<»st point. 
Cape Agulfias, lies 35 dcgrcc-s south of the 
Fx|uator. From Cape Town to the Beit Bridge 
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over the Limpopo River is over i ,000 miles (see 
Map, p, 5). 

An outstanding feature of South Africa is that 
it has a fairly narrow coastal plain, up to about 
150 miles svide, above whifh the land rises 
sharply by a scries of steep terraces to a great 
inland plateau edged by a rim of mountains. 
The uhole is not unlike a huge wedding cake 
built in tiers. Most of the country is more than 
4,000 feet above sea*lcvel, and so, in spite of 
the fact that it is fairly near the Equator, the 
w’holc of the inland plateau, or High Veld, 
has severe frosts in winter. 'Die rim of moun- 
tains (of W’hich the Drakcnsbcig or Dragon 
Mountains — 11,000 feet — arc the highest and 
most important) makes it diilicult for the rain- 
bearing winds to reach the plateau, and it has, 
on the whole, a low rainfall. The steep sudden 
drop to the sea prevents the rivers being suit- 
able for navigation, for they are cither rushing 
torrents or halMricd beds. 

One small section of the country , the Western 


Province, svith C^rs Towti (q v.) as its capital, 
gets its rain in winter, like southern France and 
Italy. Like them, it groivs grapes and makes 
wine, groivs wheat, and produces lovely peaches, 
pears, and apricots, many of %vhlch are exported, 
especially to Britain. The rest of the country 
gets its rain almost entirely in summer, and has 
dry and usually cold winters. For instance, 
Bloemfontein, the capital of the Orange Free 
State, gets almost no tvmter rain, but has frost 
throughout May, June, and July. Rainfall is 
greatest in tlic east — Natal and Zululand, get 
about 45 inches a year — and lowest in the west 
— where at the mouth of the Orange River there 
is only about 5 inches. 

The variation in climate leads to a great 
\*aricty of products. In the svarm coastal belt 
north of Durban there arc sugar plantations so 
large that after supplying the country with sugar 
there is a surplus for export. Tropical fruits such 
as bananas, pine-apples, and paw -paws are also 
grown. The South Africans are a fruu-loving 
people, and fruit is very plentiful and cheap 
Tlie frost-free northern and eastern Transvaal 
grow similar crops, and also tomatoes, beans, 
and other vegetables. These are distributed 
throughout the Union during the period of frost 
elsewhere. This area is calJrf the Low Veld or 
the Bushveld. A large part of it, the Kruger 
National Park, is a game reserve, or a ^Vhip- 
snade on a grand scale, covering about 8,doo 
square miles — the area of Wales There are large 
numbers of many types of buck, zebras, impala, 
kudu, eland, as well as lions and jackals No 
shooting of game is allowed. Rest camps are 
provided, and in June and July thousands of 
visitors from tlic High Veld go to the reserve to 
sec the animals in their wild state and to enjoy 
the w’arroer weather tlierc. 

The High Veld is very like the prairies of 
Canada. There arc rolling grasslands where 
cattle ranching is popular and where wide areas 
arc planted with maize (called mealies in South 
Africa). The average size of a farm here is about 
tjooo acres. 

Farther west, past Bloemfontein and Kimber- 
ley, the rainfall decreases, and grass is replaced 
by a small scrubby bush, about 6 inches high, 
called the karoo bush. The greater part of the 
Gape Colony has this type of vegetation. There 
are very few trees, except in the river-beds; and 
the larms, now about 10,000 acres in size, are 
mainly devoted to sheep farming. Still farther 
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in the direction of the motuh of the Orange 
Ri\cr, tlic countr>' gradually becomes moic 
de*^erj-like, vegetation almost disapprating. 

'rise rainfall of the High Veld comes in severe 
stonns, during r\hich 7 inches of rain may fall 
in a few hmns, niih long periods of diought- 
hftneen. The need for consers'ing rvatcr is 
therefore great, and several big inigntion dams 
h:nc been btiilt on the rivers — the \'aal dam on 
the \*aa! Riser near Wrecniging being the 
hiegest. Almost c\cr)* fann lias its own small 
e.uth dam; and a gicat deal of underground 
natrr h pxsmjrrd up by metal rvindmills. 

The High ^'dd is verj' rich in mincnils. 
jouAstM^RfRO (<}.v.) grew fiom the wealth of 
the gold-mines, and diamonds have made 
Kimberley. There is plenty of coal in the Trttns- 
sral and Xaial. and iron in the TranssTial. Tlic 
are.t from Vcrceniging to Pretoria is no\s highly 
In;lu‘!riali/ed, since gold and coal arc found 
th're and steel produf is are manufactured. Tiic 
dtseloj’ment of indtistrv has been somcv.hat 
hatns'rrcd by the hack of uater transport; but 
th.>"re is a sscll-iicv eloped State-ouned railway 
linking rite interior to five great irons — 
k-'p; 1 -ifWa, Port Oirabetb, brgt lAmdtm, and 


Duiban in the "Union of South Africa, and 
Louren^o Marques in Portuguese East Africa. 

The Union of South Africa has two onirial 
languages — English and Afrikaans — the latter 
derived from, and ratherlike, Dutch. Paxliamcnt 
meets at Cape Town; the government offices arc 
at Pretoria, nc.arly 1,000 miles away; and the 
.^ppcal Court sits at Bloemfontein, more or less 
in the centre of the countiy. This splitting up of 
the functions of a capital comas from the time 
when thcic were four separate states or colonics 
— the Cape Colony, X'atal, the Orange Free 
State, and the Transvaal. Although these arc 
united into the Union of South Africa, there is 
still a fairly strong provincial loyalty. 

Since 1919, the fomicr German colony of 
Souih-kVcst Africa has been gosTincd by the 
Union of South Afilca as a mandated tcrritor>’. 
Tlic soutiicrn part of this huge area is largely 
desert; but in the north there arc grasslamds 
and cattle farming. The European population, 
p.artly German and partly South African, is very 
vmall, and the only tosvn of note is kVindhock, 
the capital. 

Gold is by f.tr the biggest export of South 
Africa. Tfic prosperity of the country depends 
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on It to a large extent It is found mostly on the Venezuela, Colombia, Ecuador, Peru, Boti- 


Witwatersrand (Ridge of White Waters), though 
gold mining IS now being started near Oden- 
daalsrust m the northern Orange Free State 
Many manufacturing industries have been 
started in the last thirty years, cspcaally since 
1940 Wool, most of which is exported, js the 
biggest agricultural product, then come mealies, 
and fruit of all kind Sugar (in Natal), wheat 
(mainly near Cape Town), and dairy products 
are next m importance 

Sec also Vol I SoiffH AraiCAXs 

SOUTH AMERICA. 1. The continent of 
South America is a triangular shaped land mass, 
a httle smaller than the continent of North 
Amenca, to which it is joined by the narrow 
Panama isthmus The cutting of the Panama 
Canal (q v Vol IV) across this isthmus in 
191 1 made South Amenca a continental island, 
the greater part of which lies m the southern 
hemisphere The population is approximate!) 

1 1 1 millions of whom about half are m Brazil 
a country larger than the United States of 
Amenca 

South Amenca v, as first explored from Europe 
by the Spaniards and Portuguese, after the dis- 
covery of the West Indies (qv) m 1492 by 
Columbus In 1494 the Pope decreed that the 
eastern part of the New World should be Portu- 
guese, and the western part Spanish Working 
south-westwards from the Indies, the Spaniards 
explored first Peru and then Argentina and 
Chile Brazil was discovered by the Portuguese 
m 1500 The Spaniards and Portuguese found 
the continent peopled by tribes of Indians 
American Indians, Central and South, Vol 
I) In Peru, the Incas (q v Vol I) had dc 
veloped a high state of civilization, which the 
Spaniards destroyed in order to estiblish 
Spanish rule and Chnstianitv Mineral uealth 
— the gold and diamonds of Brazil, the silver 
and copper of Peru, and the tin and silver of 
Bolivia — drew many explorers, and the con- 
tinent was ransacked for its riches, the native 
peoples being forced to work for their conquerors 

Many Spanish and Portuguese colonists 
settled in South Amenca and farmed, with the 
help of Indian labour At the beginning of the 
igth century the colonies, in a series of wars, 
threw off the ngid control of the Spanish and 
Portuguese, and set up independent repubhes 
To-day there are ten Republics — Brazil, 


via, Ciule, Arcentina, Uruguay, and Para- 
guay — and three colonies — the British, Freni*, 
and Dutch Guianas (qq v ) The physical 
character of these countries and the way of life 
of the people in them vary greatly, as is to be 
expected in so vast a continent The peoples of 
all these republics arc described in scparjite 
Yrticles in Vol I 

The structure of South America resembles m 
some ways that of North America A high and 
continuous mountain belt borders the west coasts 
of both, and both have mountains and plateaus 
in the east The central lowland of South 
Amenca, however, is not continuous like that of 
North America, but is divided into three The 
continent is most easily described in three main 
regions — the Andes, the Lowlands, and the 
Brazilian Plateau 

a. TifE Andes Hie high parallel ranges of 
the Andes run from north to south, separated 
by deep valleys and inter mountain platcatfx 
In some places there are three great chains, m 
others only two The mountain belt is nartdw 
from east to west, compared with the RocrJES 
(qv) of North Amenca, but at its widest, m 
Peru and Bobvia, it extends for some 500 milits 
Very many ridges and peaks are over 15 ooo 
ieet high Aconcagua, the highest peak, nses to 
22,850 feet abov e sea Ie\ el, and like most of the 
other high peaks, is covered by perpetual sno'^' 
Most of the peaks are volcanoes, some being stdl 
active From Ecuador to northern Chile there 
arc high plateaux between the ranges, very hot 
and dry in summer and cold in winter Winds 
blow mostly dR the land, and therefore there "o 
little or no ram wliat vegetation exists, is rough 
grass or drought-resisting scrub In northern 
Chile, the plateaux and the seaward slopes are 
known as the Atacama Desert — ^an area rich m 
nitrates and other minerals This region is very 
sparsely peopled by Indians, who irrigate small 
patches of land on which they grow poor crops 
In some places in the Peruvian Andes there are 
settlements of Indians at very high altitudes 

The northern and southern ends of the Andes 
have the most favourable climate, and so are 
most productive The northern ranges he across 
the Equator, and have an equatonal climate, 
with heavy rainfall, particularly on the wost 
coast The valleys and the lower mountain 
slopes are covered with tropical forests The 
onginal thick jungle has been cleared in some 
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places and planted wnth such crops as cocoa and 
bananas Higher up and on the upland 
plateaux and basins there w grassland, some of 
which 15 suitable for graring and some for 
growing cofTec 

The southern Andes get a good rainfall from 
the west, and the mountains are well forested 
with timber trees Central Chile has the densest 
population of the whole Andean region, most of 
It concentrated in the long narrow \allej, run* 
ning from VALrARAiso (q v ) to Valdma, behind 
the coastal ranges iili a Mediterranean 
climate and fertile soil it is an important agn 
cultural area, growing some grams, but espe- 
cial!) snnes and citrus fruits 

3 Tilt Lowt-auds This part of South 
\menc 3 falls into three natural regions, each 
watered by one of the three great nvers, the 
Onnoco the Amazon, and the Plate, with their 
tributaries, and separated from each other by 
high land The western Onnoco basm, or 
‘llanos’ IS jn Colombia and Venezuela It a hot, 
moderatel) wet praine land of gross and scat 
tered trees, famous cattle countiy, with large 
ranches and a very scanty popidatjon The 
eastern and lower Onnoco basin is swampy, 
thick forest, ver> like the lower Amazon in its 
dense vegetation 

The Amazon basin is the northern third of 
Brazil, and extends westward into Peru, 
Ecuador, and Bolivia, nght to the Andes It is 
ringed with highlands, except on the seaward 
side, where the Amazov (q v ) enters the Atlantic 
as a vast mudd) stream almost a hundred miles 
wide The climate is vciy hot and unhealthy, 
vvAVj VitSKy equatwrii TVitte » \Viwiv 

jungle and extensive swamp, through wrhich the 
tnbutancs of the Amazon are the only high 
ways The Amazon basin js peopled mainly by 
primitive tnbes concentrated along the nver- 
banks and dependent on a primitive agriculture 
The forests contain great wealth in timber, but 
the timber trees arc so scattered and the heat so 
excessive that exploitation is dilTicuU 

The third lowland is the ‘pampas’ or the val- 
Icj’S of the Paragua), Parana, and Unigoa> 
Rivers, all of which Bow into the broad Plate 
cstuar) These lo\%lands stretch across parts of 
/\rgcntma, Paraguay, Uruguay, and the south 
cm end of Brazil Tlie flat or undulating 
plains have fertile, w'cfl drained soil, and are 
covered with long grasses and trees, or, where 
rainfall is smaller, with a shorter prame grass 


Rainfall in the south east is good and \scll 
dBtnbuted, but inland, towards the Andes, it 
gradually decreases, and the southern plateau of 
Patagoma in Argentina is very dry Summers 
are very hot in the northern half of Aigentma 
and in Paraguay These plains were not dcvc 
loped for settlement and agriculture until after 
i8io and the creation of the South Amencan 
republics, and settlement is still extendum 
fa^er west and north Railways were butU 
from the 1870’s onwards, and to-day there is a 
very close network. The land is divided into 
huge estates or ranches, and cattle and sheep 
reanng arc the most important occupations, viith 
sheep rearing more important m the drier areas 
Round the Plate estuary, wheat and maize arc 
grown in vast quantity Farther north up the 
Parana valley, there are sugar plantations Both 
agriculture and cattle breeding are organized 
scientifically, so that a great export trade has 
been built up Buenos Aires (q v ) is the centre 
of the meat packing industry for export and 
hides and wool are also exported Argentina 
possesses more large towns than any other South 
American state, and industn'U development 
continues 

4. The Braziua-v Plateau The third mam 
region of South America covers the southern 
two-thirds ofBrazil and western Bolivia It is a 
plateau block of old hard rocks, over 2,000 feet 
high on Its eastern edge and becoming gradually 
lower inland It is triangular shaped broadest 
along the Atlantic coast, with its apex joining 
the Andes in Bolivia It forms a water divide 
between nvers draimng east to the Atlantic, 
•noitVi to tbe Amazon, and south to the P-iTUguaV 
and Parana Rivers The plateau has every 
where a hot climate, with a heavy rainfall, 
though winter is relatively dry Grassland with 
mixed woodland is the general vegetation, with 
thick jungle m the hot, swampy valleys Cattle* 
reanng has been developed in the southern 
parts of the plateau where these adjoin the 
pampas Coffee, one ofBrazil s most impotiarit 
crops, is grown for export on the eastern slopes 
of the plateau between Sao Paulo and Victona 
North of this there are nch iron deposits await 
log exploitation Settlement, especially in coffee 
plantations, is still expanding in Brazil, as else 
where in South Amenca, and is creeping 
westwards from the SSo Paulo region, and 
southwards towards the pampas The region 
surrounding the great cosmopolitan city of Rio 
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pr. Jaj.t.sko (q.v.j is one of the most densely 
fwpiihited Jn the v.liolc continent. 

soimrERN OIOSS, ire CONSTT.LL.VTIONS. 

soinn POLE, m P01.A11 Rr.oioNs. 

SOUTH SEA ISLANDS, scf PACtnc Istj\Ni)5. 

SPACE. Until tlic present centurs-, the idea of 
space pave scientists little difficulty beyond that 
of imagining anything stretching on for ever, 
h wu regarded as quite different and distinct 
fjntn time. Ein-sthin {q.v. Vol. V) took the view 
in hi^ theory' of Rni.ATivm' (q.v,), however, that 
space and time .arc closely connected and 
dcpci>dent on each other, Timh (q.v.) being no 
more lli.tn die fourth dimension or mensurc- 
iti'-nt of the complete ‘sp.acc-tiinc continuum’, 
of which the other three arc the usual dimen- 
j.ioiu, length, breadth, and depth. His theory’ 
aho stated that sp.icc is cursxd. 

It is difficult to imagine curved space; but it 
tnay help if we imagine how it would api)c.ar to 
{K-nplc living in a two-dimensional world if their 
spare was curved. Two-dimensional people 
would he like pictures, and tlicir space would be 
like a vast slicct of paper, liaving only length 
and Isieadih. lliey would be un.ablc to think of 
depth .’just .as we arc unable to think of a fourth 
tiimrnsion beyond depth). Suppose, now, that 
\u; curved their 5p.acc, so that it became the 
shape of p.art of a globe, like Fig. xa, or else the 
'h.apc of a saddle, like Fig. ib. 'Fhey would deny 
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(a) (b) 

rie, r 

that it curved, liecaansc they would have no 
«‘nceptbn of ‘up and down'—or depth. Bui 
vdu'it would happen if one of their two-dimen- 
u mathematschans tried to check by measur- 
'.ng tut or two simple geometrical theorems on 
:'>4 s'siri,ai'e'--.'.s ih.at *tlic sura of the angles of a 
tn.mgle U «iual to two right-angles’ for instance, 
nr ‘the circu!n.fi:rcitce of .a circle is v times the 
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diameter’? If the space w.as curv’cd like Fig. to, 
he would discover to his astonishment that the 
sum of the .angles was more than it should be 
and the diameter of his circle was larger than it 
.should he; if it w.a,s curved like Fig. xb the errors 
would be reversed. Tliis c.Kpcrimcnt svould 
prove to him that the space in which he lived 
was cur\xd — cs’cn though he could not picture 
it in his mind. In the same way Fanstcin said 
as part of his theory' of relativity that the three- 
dimensional space in which we live is curved, 
and he proved this by examining the properties 
of Gravitation (q.v,). Hitherto, gi-avitation (or 
the tendency of a body to be attracted by other 
bodies) had been accepted as something that 
‘just liappencd’. Einstein proved that all the 
phenomena of gravitation could be reproduced 
exactVy by accckraVion — ^ibai is, by CDminxiaiiy 
increasing (or decreasing) the speed of a body. 

Let us imagine ourselves watching a scientist 
m.aking experiments in a small laboratory he 
has fitted up inside a rocket-ship. He begins by 
rising so far above the Earth that all its gravita- 
tional pull is lost. Then hovering motionless in 
space, he lets go an apple he has been holding 
in one hand. As there is no force of gravity to 
make it fall, the apple remains suspended in 
mid-air. The scientist then gives liis ship an 
upward acceleration equal to that of a falling 
body near the Earth’s surface. Immediately, the 
apple falls to the floor in the normal way, and 
he feels the pressure of his own %vcight on the 
.soles of his feet .again. In fact, so far as he can 
tell, all tlic usual happenings of gravitation arc 
restored. As observers outside the ship, how- 
ever, we notice a very' peculiar thing. A magic 
lantern is projecting a r.ay of light across the 
scientist’s laboratory' on to a screen. Owing to 
the enormous acceleration of the ship through 
space, its speed is becoming comparable witli 
that of LIGHT itself (q.v.), so tliat during the time 
the light takes to travel from the lantern to the 
screen the whole laboratory has moved a little — 
and so we see the ni>-s as slightly curved (though 
to tlic scientist, himself being accelerated, it 
looks quite straight). We notice anotlicr curious 
tiling. The magic lantern tlirms-s a circle of 
light on tiie screen; but when we mc.'isurc it, we 
find that the diameter of this circle will go more 
ili.-ui Y times into its drcumfcrcncc. The scicn- 
liit is quite satisfied that the circle Is accurate — 
as, indeed, it is in relation to him; but to check 
matters further, he slips into the lantern a mask 
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which throivs three spots of light on the screen 
While he measures the sum of the angles of the 
triangle thus formed, and finds that it w 
equal to two right-angles, t\e take the oppor- 
tunity of doing the same — and we find »t adds 
up to more There can be no doubt about it 
our geometry has gone tvrong, and so %ve arc 
obliged to conclude that the space inside the 
rocket ship has, in some way, become curved 
At first sight It looks as if, m bending a ray of 
light, acceleration has done more than we should 
eNpcct gravitation to do But Einstein mam- 
tamed that if only sufficiently accurate measure- 
ments were taken, the efiects of gravitation 
would be found to be exactly like those of 
acceleration— including even the bending of a 
ra> of light One of the most convinang proofs 
of the truth oflus theory of relaimey was given 
when he calculated that the bght from a star 
w ould be found to be bent through a very small 
angle as it passed close to the huge gravitational 
mass of the Sun This could only be checked 
during a total ecLpse, when the cutting off of 
the Sun’s light would allow the light from the 
star to be observed with accuracy The whole 
scientific world waited eagerly for the day of the 
eclipse, 39 May iQip^and the calculation was 
proved accurate Since then relativity has 
iielped astronomers to solve many puzzhng 
problems Einstein’s proof that space is curved 
may be put shortly as follows the effects of 
gravitation are exactly the same as those of 
acceleration With acceleration, space is alwaj-s 
curved, as proved by the fact that the ordinary 
geometry of Euclid goes wrong With gravita- 
won, then, space must always be curved, too In 
that case, we should regard gravitation simply 
as a physical indication that space is curved — 
and the stronger the gravitalionai force, the 
greater the curvature of space 

In order to make his calculations, Einstein 
made use of a new kind of four dimensional 
geometry This appears very strange indeed to 
those used to timing of geometry only in two 
or three dimensions As the fourth dimension 
IS tliat of time, curious results follow A point, 
which in ordinary geometry ‘has position but 
no magnitude’, must be regarded as having 
many positions — and so it is no longer true to 
say > as in Euclid s geometry, that ‘through 
a point it is possible to draw only one straight 
line parallel to a given straight line’ Again, 
in this new geometry, owing to the curvature of 


space, it IS possible for parallel lines to be pro- 
duced until they do meet Even a straight 
hne can no longer be defined simply as the 
shortest distance between two points, since, with 
ray^ of light bending and measurements shrink- 
ing owing to the Fitzgerald Contraction {see 
Relativity), the word ‘shortest’ loses its precise 
mcamng and should often be replaced by 
‘easiest’ It is interesting to note that in the new 
space-time geometry, the elhptical paths taken 
by the Earth and planets round the Sun are 
followed not because of gravitational attraction, 
but because they are the shortest and easiest 
available through the curves of space 'fhe 
question of the actual shape of space in our 
universe is one to which four dimensional 
geometry gives several possible answers it may 
be closed on itself — and therefore not endless, 
but the view most favoured is that it 1$, as nearly 
as can be described, saddle shaped as in Fig ih, 
and, furthermore, that it is pcnnaneOtly 
expanding 

For most of their calculations, astronomers 
find the older physics and geometry still sufil* 
acntly accurate perhaps the greatest im- 
portance of the new ideas at the present tune 
lies in the revolution of thought which they have 
accompbshed 

See &bo RzuvrtviTV, Tnie. 

SPAIN. Spain and Portugal together form the 
Iberian Peninsula, which juts out from France 
at the extreme south west of Europe {see Map, 
p 160) Hundreds of thousands of years ago, 
Spam and Africa were joined together in one 
great mass of land, but novi they are separated 
by a narrow stretch of water, only to miles wide, 
which connects the Mediterranean and tlie 
Atlantic and is guarded by the Bnlish naval 
base at Gibraltar 

Spain IS sometimes called the ‘Unkno'vn 
Country of Europe’ The Pyreni:i:s mountains 
(q V ), nsing in some places to over 1 1,000 feet, 
have acted as a natural barrier to invaders 
the rest of Europe Any other approach njmt 
be by sea — across the Bay of Biscay, from the 
Atlantic, or the Mediterranean Spain is over 
twice the size of Britain, but has a httle less than 
half the population — about twenty two millions 
The country is mountainous, much of it very 
barren, and almost everywhere shortage of 
water is a problem In the small towns and 
villages the water-vendor makes his way down 
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the n.’iriotv streets with pails of water slung on 
a long pole over his shoulders. The five main 
rivets ate turbulent and full of whirlpools. 
lAccpt for the Guadtdquivir they arc useless for 
n.i\ig.\tio!i and poor for irrigation purposes. In 
the north-c.a.st. however, the Ehro and its iribu- 
t.irifs arc used for grnemting electric power 
which saves the industrial city of Barcelona. 

The countr>' has many different kinds of land 
.usd climate, hut can be divided into three main 
natur.d rcciotis. I'hc ‘Meseta’ is the high 
platr.au of land which occupies all the centre of 
Sp.iin. It is surrounded on the north by tlic 
Ihtcnees and Cant.ibriati mountains, and on 
sotiih by the Sierra Murena and Sierra 
N'W.ad.a. It U eroded conlinuoiLsly by the 
ilcirarteristic s.tw-toothed jatigcd ranges of 
r'rnmtains railed Sierra (Spanish for ‘saw’). ITrc 
Mr'"sa h.-is a bl.i/ing hot summer and bitterly 
it!d srinicr, s\jth h.ardly atty rainfall. The 
tauntn- ii barren and treeless, in some places 
desert. Life on the Meseta is h.ard. In 
n'.u.v p,irts the foH is so poor that the peasants 
' -'."TV up earth in b.askcts on their backs from 
lulser arc-it. Water Is cairicd miles in carts or 
punij'ed from deep welU by donkep. This is 
the land of the merino sheep and of go>ts, and 


the shepherds often drive their flocks 200 miles 
in spring in search of pasture and back again in 
autumn. The population is scanty and there 
arc few large towns, the princip.al one being 
Madrid (q.v.), which is the natural meeting- 
place of roads and railways, and is now tljc 
capital of Spain. In the southern regions of 
the Meseta is to be found much of the min- 
eral wcaltli of Spain — silver, lead, copper, and 
some of the richest quicksilver mines in the 
world. 

The north and north-west coastal region is 
much richer and more prosperous. It is well 
watered by rain-hearing westerly winds, and has 
cool winters and warm summers. It has fine 
forests of oak, beech, and Spanish chestnut, in 
which the wild boar is still lumted. The coast 
is rueged with many inlets, \\hich make excel- 
lent fishing harbours for the flourishing .sardine 
industry'. Inland llicrc is good wheat, dairy-, 
sheep-, and fruit-farming. Tlic region is rich in 
iron-ore, and coal is mined near Oviedo. 

Ibc third region, southern Spain and the 
Mediterranean coast-land, is vcr>- hot. Kvm 
bananas and dates will ripen, and, in the hot 
steamy valley of the Guad.alquivir, rice is suc- 
cessfully grown. It is only by irrigation, however. 
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that the peasants are able to cultivate their 
Huertas, or gardens of oranges vines, almonds, 
maize, cotton, and sugar The ctmtal plains 
are famous for their terraced vineyards, and 
Jerez (hence our word sherry) and Malaga arc 
centres of the wine industry Olive oil, used by 
the Spaniards as a substitute for butter, and 
bitter oranges for marmalade, arc exported from 
Seville 

Sec also Vol I Spaniards 

SPECinC GRAViry, 'Density 

SPECTRUM, see CoLdUR 

SPICE ISLANDS, see Indian Ocean Islands 

SPITSBERGEN (Svalbard) is an Arctic archi 
pclago of several large and many small islands, 
all together about three tifnes the size of Wales, 


are many bright coloured flowers on the low 
land which is free from snow all summer 
Reindeer, foxes, and m wntcr, polar bears used 
to be far more numerous than now very heavy 
toll having been taken of them during the lart 
century by fur trappers (see Fur Hunting and 
Fur Farsiinc, Vol VI) Musk oxen have lately 
been introduced Sea birds in great numbefs 
nest m the islands m summer 
The islands were discovered by the Dutch 
the end of the i6th century, and have since bee" 
thoroughly explored by whalers, seal hunter?, 
and saentific explorers It was from Spitsbergen 
that’R E Byrd flew to the Pole and back and 
Amundsen flew over the Pole to Alaska in 192P 
The islands belonged to no state until 1923 
when Norway’s sovereignty there began They 
arc valuable possessions because of the ncli co?l 
deposits they contain The coal mines ai'c 
worked by Nonvegians and Russians all through 
the year, but coal is exported only in summef 
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lying about 300 miles north of Norway (see 
Map p 346) With the small Bear Island half 
way from Norway, Spitsbergen is now the Nor 
wegian temtory of Svalbard In the west the 
land is mountainous with many glaciers, jn 
the intenor there is much ice free land, but m 
the east most of the surface is ice covert The 
climate is cold and stormy, but summer days 
are occasionally as warm as in England There 


During the Second World War the mines 
put out of action to prevent their falling int° 
Gennan hands, but they have now been 
established 

See also Polar Regions Polar Regions (E'vplor/ 
tion) 

SPRINGS, see Wells and Springs GeyseiiS 
(hot spnngs) 
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STARS. Si.nr? arc at such hig!i temperatures 
di-'.t they give off their own liglft, whereas 
(t]-'"') satellites can be seen ojily 
hv ih'' Sun's licht reflected from them. All stars 
except the Sf.v (q.v.) arc at such immense 
dnWticr: from the EAtmt (q.v.) that they arc 
rern ns mere points of light. It is because we see 
them as such minute points of light that they 
rnpr.ar to twinkle when looked at through the 
djsturbnnrrs of our atmosphere. The planets, 
uluf h .arc much closer and arc seen as disks, do 
not luinkle .so noticeably. Stars arc classified by 
meani of the .spectroscope, which splits up their 
light. !»y a prism, into bands of difTcrent colours 
an <cd by dark and bright lines (sfe Colour), 
Bv jnitlying these, astronomers can find out a 
rre.si tleal .about any star’s temperature, com- 
position, motion, and so on. Classification is 
mainly by colour — the ‘blue’ t^qrc such as Sirius, 
the 'ydlou' t\-pc such as the Sun, and the ‘red’ 
tspe Mich .as Betclgcusc, for c-xarnplc. 

Whest astronomers speak of ‘giants’ and 
‘du.irfs*, the)' arc referring to the sizes of stars; 
hut when they use the word ‘magnitude’ (or 
‘.apjiarcnt magnitude’), they arc referring to 
ih«r appaicni brightness. As for sizes, many 
st.irs .ire thousands of times .a.s large as the Sun; 
IPtrlgeuse, for instance, could contain in its 
d( muter the whole circuit of ilic Eartli round 
the Sun; while others may be millions of times 
^nwllrr. Surface temperatures range from 
.'bout g.ooo'’ C. to 23,000' C. — and when we 
think that the hottest furnace of any useful size 
can only be made to reach about 4.000', it svill 
he re.ah.’cd hou almost unbclicw.bly hot some 
}t.!iA .nrr, even on the outside. Inside, their 
!e:nrtcr.uura> reach heights quite beyond our 
lompu-ht'istjon; i],(. centre of the Sun, for in- 
•! mcc. has been calcul.itcd to be at eo million 
thrrecs. At ruch colossal temperatures, matter 
c.xisis in states never found on the Eaith. 
If- df-iTihy may be so great that the most power- 
ful a.’ue would be unable to lift even one 
h’'dr:rul. 

Duly aKmt 3,000 stars .arc visible at any one 
tnn- to thr naked c\c; but it is estimated that 
■* U! *'r>*>-* million could be picked out with tlic 
a.i o‘. mitnunents. and of these .about a quarter 
c' a rnjJ.oa liavc alre.adv been oatalogucd. 

\ aa in..!iy stars which appear as single arc 
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found by instruments to be ‘double* — i.c. a pair 
of stars close together, revolving round their 
common centre of gravity. Sometimes the pair 
can be seen separately; but sometimes the c.\ist- 
cncc of a ‘twin star’ is deduced from fluctuations 
in the light given out — as when a dim star is 
revolving round a bright one. Sometimes such 
fluctuations arc due to real changes of bright- 
ness. A star wliosc light is not constant is ctillcd 
a ‘variable’. Wliat causes these latter fluctua- 
tions is not known for certain; but the pheno- 
menon can at times be put to use in calculating 
a star's distance. Occasionally, a star will 
suddenly show a verx' great incicasc of brilliance 
and then fade to a steady brightnc.ss greater than 
it had before. Such stars arc called ‘nos'ae’, and 
again, the nature of tlic event is not understood, 
and cannot be predicted. If our own Sun were 
ever to do this, it seems certain that all life on 
Ihirth would perish. 

S'= COVSTF! J ATtO'.-S; U.MVFJIST ; .■VlT'OSO''^’. 
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STOCimOIAl. With some reason Stockholm, mcnt House stands on a small island between 
the capital of S\seden, has been called the Staden and the mam tow n Norrbro, the bridge 
Venice of the North It is crossed from east to connecting Stadcn with the mam town by way of 
west b> a long channel, part of W'hich is Laic this island, leads into the principal square of the 
Malar, some of it is built on islands, and modern city, Gustav-Adolf Torg This is the 
much of Its traffic is by water — though its heart of Stockholm From it stretch the main 
ferr) boats bear little resemblance to Venetian shopping streets One of the most famous 
gondolas streets, the Strondvagen, does not lead directly 

The mam town lies north of the Channel, from the square, however, but is approached 
while to the south of it u the dutnet of Soder- from it eastward It is a broad promenade with 
malm — chiefly high rocky hills and clifTcd quays on one side and huge mansions and 
terraces Tlicrc arc several islands in the expensive shops on the other 
Channel On the Island of Staden mom Stockholm is renowned for its modern archi 
Broama, usually knowoi as Scaden, IS the oldest tecture The magnificent Town Hall, com 
part of Stockholm Here are the Royal Palace, plcted in 1933, is known all over the world, and 
VMth Its famous collection of Gobelin tapestnes, thcrearcmanyfinccommercial buildings aswell 
Stor Kyxkan (the Great Church), and, m ibe as schools and government offices 
western part or Riddarholmcn, the very lovely North and south traffic was for long a great 
17th century palace built for Queen Cbnstina, problem — the only land route being by Staden 
and the RiddarboImskyTka where many of the Island and the broad Slussen crossing at its 
bngs of Sweden are buned The new Parlia- southern end A solution has been found by the 
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|4Mk!h*t: of two big bridges across Lake Malar 
.-nd by a dovrr-lcaf crccsiog vrith two streets at 
difn**T!it Icsds anti three spiral ramps. 

5!-> Sv.Tfjr't, 

STONT, stt Rocks; MtsTRAU, 

STONES, PRECIOUS, rrs PuLCious Sionhs. 

STRAITS SETTLEMENTS, w Mai.aya. 

STRATOSPHERE, jrr A 7 -tosriu.Rn. 

SUDAN. Tlic Sudan stretches across North 
Afrif.a finm the Atlantic in the west to the Rtn 
.Ss A and AriYfStNiA in the east {see Map, p. 5). 
North of it lies the Sajiaua and 1-Igypt; to 
the 'Oiitlj it is bounded by the Guinua Lands, 
the IhiGtAN Congo, and East Africa (qq.v.), 
h includes French Sudan, Niger Colony, 
and .An'do-Ei^y ptirui Sudan. 7 'lic people of 
the Sudan arc .Arah mixed with Negro (q.v. 
\’ol, I) — Sudan means ‘Land of the Blacks’. 
Many arc nomadic, and the main native villages 
arc ntnikets and trading placas rather titan 
settlements. 

In the north, large areas of the Sudan arc 
\irtu.ally Diai im (q.v.) — vast, brown, parched, 
ilony plaiius, crossed by 1 ivci -beds that arc dry 
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for the greater part of the year. Thom scrub 
and mimosa arc the predominant vegetation. 
Luckily there arc wells and water-holes, so that 
in spite of the low rainfall and the very' poor 
pasture, small herds of sheep and goats can he 
kept. There is a limited amount of cultiva- 
tion, chiefly of dima, a type of millet which is 
pounded in a mortar and made into a kind of 
porridge. 

Southwards, savannah of tall grasses up to 
6 feet in height takes tiic place of de,scrt, and 
in (he south there is cultivation of millet. 
Nomadic tribes rear camels, goats, and sheep in 
the north. The country' is in the main very fiat; 
though small isolated hills, called Rebels, rise 
abruptly', and along the Red Sea coast there is 
a narrow range of mountains. The climate is 
difficult — tropical heat by day contrasts un- 
comfortably with bitterly cold nights. The 
scanty rain falls in summer. Some areas have 
practically no rain, while in others long periods 
of drought are broken by downpours which 
destroy crops and cause floods. 

The most fci tile part of the Sudan is that area 
of the Anglo-Egyptian Sudan svhich is watered 
by the Nile, and is about five million acres in 
extent. Tlic Ntu’, (q.v.) crosses the region from 
soutli to north, and the land bordering it differs 
from the rest of the country. In the south there 
arc the great swamps of the ‘Sudd’, w'ith its 
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islands of floating \Tgctation and stretches of SUEZ} see Egypt; see also Vol. IV: Suez Caxai- 
pap)Tus grass as much as 15 feet high. Below the 

toss-n of Sennar on the Blue Nile, a great bar- SU^IATRA} see East Indies, 
rage, the Sennar Dam, has been built, and a 

district called the Gezira has been irrigated so SUN. The Sun is just one of the millions ol 
tliat it can gro^v crops, such as millet, clo\er, stars in the iiniscrse, not particularly large, a* 
cotton, and sugar. Along the banks of the rit'er, starsgo,norparticu]arlysmall. But to us humaii 
the land in many parts Is still irrigated by tvalcr brings it is, quite literdly, of \-ital importance, 
raised by primitive \Natcr->shecls. because without the light and heat it sends us> 

Perhaps die most interesting of the peoples of our Earth ss-ould be a frozen, lifeless globe. S<> 
the Anglo-Eg>'plian Sudan are those which li\-e lar as we can tcU up to the present, no othef 
in the Sudd region, particularly the Shiiluk, the star has a dc\ eloped ‘solar sj-stem’ of planets like 
Dinka, and thcNDER(q.v. Vol.I). Theseswamp ours revolving round it; but in sa\ing this wC 
dwellers show a resemblance to swamp birds, must remember that e\'cn the nearest star heS 
Thc)’ are \*cr^* tall — 6 feet 7 inches, or even at such an immense distance away that no exist’ 
taller — and, like s^^•amp birds, the)' sometimes ing telescope would be likely to re\ cal tliC 
stand for hours on one leg. Their long-leggcdocss presence of satellites. 

eM.iblcs them to trade through swamp regions AViih a diameter of 865,000 miles tl e Sun b 
where shorter men would be unable to move, more than a million times larger in Nclume that* 
Hicy protect themselves from the m>Tiads of the Earth. It has magneUc propcu es like thtf 
mosquitoes whiclt rise from the swamp by wet- Earth, and it rotates on its a.\is froii e w to wist, 
ling their bodies and then covering them with But it docs not rotate like a solid bodv le solaf 
wood ash, which gives them a most ghost-like equator turns once in about nventv i' ■* and S 
appearance. half daj’s; but the poles take some r e daj"# 

Khartoum, the c.npi tal and 
go\’eniment centre of Anglo- 
Eg)'ptian Sudan, is a port on 
the Nile and a rail centre. 

It is a well-planned town of 
wide streets, handsome build- 
ings, and broad open spaces, 
planted with trees and shrubs. 

Omdurman, the former capi- 
tal, has a very' much larger 
population. It u a Sudan- 
ese sawdN svseevs. 

and narrow', t^wting lanes 
bounded by high waiU. The 
Red Sea port. Port Sudan, 
b equipped with mechanical 
facilities for handling coal 
and cotton, and much mone\ 
lias been spent in making its 
harbour safe. 

Bammako is the capital of 
French Sudan. It b connec- 
ted by rail to the port of 
Dakar in Senegal. 'Timbuk- 
tu, in the desert area of the 
north, b an important cara- 
van centre. *1116 capital of 
Niger Colony is Niamey on 
Uic Riser Niger. 
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loriucr. 'riiis jotation Is shouTi by Uic movement 
of what are called ‘sun*spots’, \vhich can be seen 
ami phoiot’raphed as they travel round its sur- 
fice. ‘llic Chinese seem to have studied these 
*['0!s with the naked eye as early as a.d. 200; 
hut ttencral interest in them svas first aroused in 
r.umpe svhen Gaulfo (q.v. Vol, V) obscr\-cd 
thnn through liis newly-invented telescope in 
ihlO. 

Sun-spots generally lie between latitudes of 
3-, X. and S. of the Sun's equator. j\s a rule 
ihet’ Itecin in pairs as circular whirlpools (of 
opp-wite magnetic polarity), starling at high 
and, in a later development, taking on 
twXtcd shapes as they drift towards the equator. 
Afier a time, which may be a lew das? or a ferv 
WTcks. they break up and db-appear. It has been 
f '’uul that there ate periods of maximum and 
inirurnum sun-spot activity, the {>cak bring 
t«ehed about every eleven years. At such times 
It tli.u the Sun's he.nt m.ay be greater 


than usual — and this may cause more evapora- 
tion and ice-melting on Earth, so that on some 
parts of the Earth we get more rain. At these 
times, too, more frequent magnetic storms occur, 
causing sudden changes in the behaviour of a 
comp.ass needle and freak radio effects; the 
.*\uRonA I3oRr.Ai.ts (q.v.) is also more in evidence 
(jec Magnt-tism and Ercctricitv i.v Naturh). 
A sun-spot is cooler than its surroundings, and 
is known to be a centre of a strong magnetic 
field; so perhaps electrically charged particles 
arc shot out from it into the Earth’s upper 
atmosphere, where tlicy cause the disturbances 
mentioned. Apart from sun-spots, the general 
surface of the Sun shows a mottled pattern which 
quickly alters. At a total eclipse, huge promi- 
nences can be .seen, which may possibly have 
some connexion xvith sun-spots. 

By analysing its light through a spectroscope, 
astronomers have been able to find out a great 
deal about the coinpodtlon of the Sun (see 
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Colour) It contains most of our own chemical 
elements, but a number of the heavier ones 
known on Earth seem to be absent, though it is 
possible that they have sunk into the Sun’s 
mtenor {see Matter) It is interesting to note 
that hehum was discovered as a ‘new element’ 
m the Sun some years before it was isolated on 
the Earth 

In spite of the heavy metals which it contains, 
the density of the Sun is only about one and a 
half times that of water This suggests that the 
Sun is not solid but gaseous, though its inner 
la) ers must be under immense pressure owing to 
the pull of its own Gravitation (q v ) Though 
the Sun is gaseous, it has a well defined edge or 
surface called the ‘photosphere’ Outside arc 
la) ers of cooler but still glowing gases called the 
chromosphere* Beyond this, licking sometimes 
50,000 miles into space, are the great flames 
known as ‘prominences’ And extending many 
thousands of miles beyond these is the ‘corona’, 
the pcarly-white aureole which becomes visible 
round the Sun dunng a total Ecupsb (q v ) 
The light of this may be due to the re- 
flection of the general sunlight from particles 
of molecular size Its spectrum contains some 
unusual bright lines As it is known that these 
cannot represent new elements, they may 
possibly be due to the atoms of known elements 
m abnormal states The temperature of the 
Sun’s surface is 6,000* C , but its high pressure 
mtenor may be at some 20 milhon degrees 

Each square centimetre of the Sun’s surfece 
has a brilliance of some 50,000 candle power 
and emits energy at the rate of about g horsc- 
Tbc EwtSv colVcctSi too'sc tiasi tme 
part in 2,200 million of the total — and yet this 
amounts to about 5 million hone power on 
every square mile of its surface Attempts have 
been made to get useful mcchamcal work out 
of this energy — for instance, by focusing the heat 
wth mirroTS on to steam boilers — ^but wth no 
great success So far, only plants arc able to 
transform it usefully by the process known as 
Photosynthesis (q v Vol II) 

What IS the source of the Sun’s energy’ Its 
own internal store of heat would not be enough 
to keep up its present output for more than a 
few thousand > ears , yet it seems, from geological 
evidence, that the Earth has had a steady supply 
of heat for very much longer How has this been 
maintained’ It was suggested that the impact 
of meteors hitting the Sun’s surface might save; 


but calculations soon showed that this could nc>t 
supply nearly enough Anotha suggestion w?s 
that the Sun was gradually shrinking in dui 
meter by about 75 yards a year, and that the 
movement of matta towards its centre of gravity 
could liberate the necessary energy, but this 
theory again disagrees with the findings of 
geologists about the age of the Earth, and the 
means by which such energy could reappear as 
Lght remains unexplained Then when radiurn 
was discovCTcd, and found to emit heat con 
tmually, it was thought that here was thcsolution 
to the problem However, it is now thought 
most unlikely that enough radium could be 
present in the Sun 

More recently Einstein has stated that mattf-r 
can be converted into energy — a theory that has 
Ibund practical proof m the atomic bombs 
Here, then, may be the source of the Sun's 
energy To keep up its present rate of emission 
this would mean that it is losing mass at the rate 
of about 4 million tons per second This is not 
so alarming a figure as it sounds it would be 
quite a negbgible loss to the Sun There may 
well be some process at work by which hydrogen 
which js very abundant on the Sun, is being con 
verted into helium, and this process would libo 
rate heat energy much as in the case of the 
atomic bomb But this takes us to the very 
limits of our present knowledge of atom splitting 
It may be that further research will soon answer 
the question 

See also Astronomy Modern, Astronomy, MEASURf 
KENTS of , Calendar , Stars Universe 
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SWEDEN, This is the eastern part of the long 
peninsula of Scandinavia {see Map, p 160) The 
boundary with Norway runs for most of i*s 
length along the high mountains m the interior 
of the peninsula North Sweden is mainly 
forest, while central and south Sweden is a land 
of farms, towns, and industry 

North Sweden stretches beyond the Arctic 
Circle and is the home of about 7,000 
(q V Vol I) still mainly nomads With its high 
peaks, enormous glaciers, and mountain lakes 
It is very beautiful country The mountains drop 
in vast steps from the Norwegian frontier to a 
strip of plain along the shores of the Gulf t>i 
Bothnia Many nvers flow from the mountain* 
to the Gulf, and each of them opens out into a 
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ialf ;U the foot of tlic biggest of these steps; so 
Uicrc is a line of lakes, roughly parallel to the 
coast, at about the same hdght above sea-level. 
Some of the lakes have been drained, and the 
«'!d beds make good agricultural land. Coni- 
IrroiK forest covers most of north Sweden ex- 
cept near the co.ast, where there is farmland, 
llcie, ton. arc saw -mills to deal with the timber 
imm the forest, much of which is made into 
ptslp. ‘Hjc other industry' of north Sweden is 
concenir.ittd in two small areas, one north of 
the Arctic Circle and the other on the Dal River 
in tlic *outh. The latter has important deposits 
of iron-ore especially suited for very fine steel, 
hi the ncirih. near Kiruna, a very high grade 
itim-oje h mined from the hills, some of which 
o'r.t.dn cue ri'’ht up to their summits. By great 
hstho-ekrtric schemes power has been obt.aincd 
lit fictones, raihvaj-s, and mine marhinerN’, 
Central Sweden Is lakeland. It is low, 
knr.unfvAy country of forcst-covcrcd ridges, 
’''..•’np', ir.cKsrlatui, meadows, farmland, and 
i ‘shards. White wooden manor houses and 


small red-painted cottages arc characteristic of 
tlic country-side. Stockholm (q.v.) and Gothen- 
burg, the tw'o largest towns in Ssveden, arc built 
one at each end of it. Cheap communication 
has been developed over the whole area by con- 
necting the lakes with canals. 

Southern Sweden is quite different. In the 
centre is the rock)’ forested highland of Sraaland. 
Round this lies the coastal lowland, which is 
very' fertile, especially to the south, in the Skanc 
peninsula — the richest fannland in Scandinavia. 
\Vhcat and sugar-beet arc important crops. 

The large island of Gollland in the Baltic Sen 
med to be a centre of medieval Swedish culture. 
The ruins of the city of Visby, destroyed by the 
Danes in 1361, arc evidence of its former pros- 
perity. Now the island is a popular summer 
tourist resort, because of its fine beaches. 

Sweden exports iron and steel goods, and tim- 
ber products such rs wood-pulp, paper, furni- 
ture, and matches. She has to import tcs-tiles, 
coal, oil, and some grain. 

See slio Vol. I: SivTat-i. 
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S^VITZEIHaAND. The Helvetian Confedera- 
tion, as the Swiss sometimes call their country, 
IS one of the smallest and one of the most xnoun 
tamous countnes in Europe (J« Map, p 160) 
The Alps (q v ) and the Jura Mountains occupy 
nearly three-quarters of its 15 900 square miles 
and >et over 12,000 square miles are productive 
in some way — either as forest, vineyard, or 
pasture 

The Alps are in the south The Mont Blanc 
range in the south west isonthefrontierseparat 
mg Switzerland Italy and France Equally 
famous are the Dents du Midi seen best from 
the Lake of Geneva, the junglrau, towering 
over tlie town of Interlaken, and the tooth like 
Matterhorn, too steep to hold snow on its 
highest slopes where more climbers have been 
killed than on any other Swiss mountain This 
is a region of huge snow covered mountains and 
deep valleys of long narrow lakes and rushing 
rivers of glaciers and avalanches and dark 
forests, of small wooden farm houses with roo6 
held down by large stones to keep them from 
blowing away in winter gales There are huge 
hydro electric stations and high summer 
meadows where pale si mned cows graze hock 
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deep in brilbant flowers, with big bells on 
leather collars clanging at their necks 

Along the north west frontier, between the 
Alps and the Jura Mountains, there ^ a high 
hilly plateau of fertile dairy farms and intensive 
mdustry based on the abundant hydro elcctflc 
power available Cheese, condensed milk 
chocolate, silk cotton, watches, and machinery 
are manufactured in factones scattered over the 
country side Zunch, the largest town, has \ ery 
varied industries, especially that of silk making 
and IS a commercial and intellectual centre 
Geneva, and Bern (qq v), the Federal capital 
of the twenty two cantons arc next m size 

The Jura Mountains arc a region of parallel 
ridges and valleys, important for dairying arid 
forestry, with vmeyards on the south east slopes 
overlooking the plateau Basel (Basle) manU 
lactures chemicals, machinery and silk ribboJi 
and is an important railway junction 

The greatest industry of Switzerland is pro* 
bably that of catering for tounsts Until abott* 
fifty years ago the summer was the fit time fo 
visit Switzerland, but to-day winter is perhaps 
even more popular Ski ing curling skatin|l 
and lugeing (tobogganing) in the brilliant suft 
shine, combined with excellent hotels serve fo 
attract tounsts from all over the world Docto” 
have found, too, that the strong sun and pufc 
mountain air are good for certain illnesses, and 
there are many convalescent homes and san? 
tona xn the high valleys of the Alps 
S«e also Vol I Svnss 
See abo Vol IX Wctter Sports 

SYDNEY, Hundreds of thousands of years a^<> 
the continent of Australia tilted a little and ils 
eastern coast went dowm As a result valley's 
were filled with the sea — and one became ® 
branching sheltered harbour, winding inland 
for a dozen miles On an inlet of this grc3^ 
harbour, which he called Sydney Cove Govef 
nor PluBip founded, in 1 788 the first Bntish 
settlement m Austraua (q v ) Today the city 
of Sydney, the capital of New South ^Vales and 
the largest city in the south west Pacific spreads 
over 300 square miles and has a population C* 
over millions — more than a fifth of the people 
in Australia 

Sydney is Australia’s chief port and one of the 
great ports of the world The dry dock com 
pleted m 1945 is 1,070 feet long and can easily 
take the world s largest vessel Ti c liai hour is the 




liMilquarScj-s of the Royal Australian Na\y. and 
during the latter part of the Second World 
War was the hi'adquartcrs of the British Pacific 
Fleet. A bridge, built at a cost of millions 
and opened in 1932, spans the harbour, joining 
the northern suburbs to the main city on the 
fonlhcrn side. Hie floor of this bridge is 170 
fret above the water, so that large ocean-going 
tliips can p.iss under it {see Sydney Biudce, 

Sydney is a great and growing industrial 
centre, where textiles, both wool and cotton, 
actupl.incs, and paper arc made, and where 
there arc .iho railway worl^hops. It is also the 
cltief airport of Australia, the starting-point of 
services to Britain and to New Zealand, as well 
.'-J in cities in Australia. The Mitchell Library’ 
in .Sydney houses the world’s finest collection of 
letters, diaries, and other material on 
int liistorv' of .A.ustralia. Tltc University of 
•Sydney, founded in 1851, has more than 5,000 
studnus. 

1 iie city is fortunate in having many ocean 
t-c-U ives quite close at h.and. Best known arc the 
be.-iehci ol Matily, Bondi, and Coogec. Hundreds 
o, thousands of people th.rong to them on fine 
tor surfing, sunbathing, and swimming, 
earn th.ough tiicrc h occasionally danger from 


sharks. Yachting is another popular sport, and 
a famom Club lias its headquarters in Sydney 
Harbour. 

SYMA AND LEBANON.' Another name for 
Syxia and Lebanon is the Levant States, an 
area of hand about half the size of France, lying 
south of Turkey, west of Iraq, and north of 
Palestine (Israel) and Jordan {see Map, p. 17). 
The Levant States averc formerly part of the 
Ottoman Empire {see Turks, Vol. I); but after 
the First World War they' were mandated to 
France. In 1944 the independence of Syria 
and Lebanon as two separate states was recog- 
nized. 

The co.Tstal district has a ‘Mediterranean’ 
type of climate with hot, dry summers and warm, 
wet winters. Water is regarded as precious every- 
where, for without irrigation crops could not 
flourish. The narrow coastal plain, 50 miles 
wide, is backed by mountains nmning from 
north to south — the Amanus in the north and 
the Lebanon in the south. Both fall eastward 
to the valley of the River Orontes, svhich flows 
north to the sea at Antiodi. East of the Orontes 
rise the ranges of the Anti-Lebanon, which fall 
gradu.ally to a plateau sloping to the Euphrates 
River in Iraq, This plateau is about two-thirds 
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of Syna, and is mainly $tepp« and desert In it 
dwell million Moslem Arabs who are 
shepherds and fanners Irrigation could make 
much of the steppe \ery productive, but 
marauding bands of desert Arabs make any 
attempt difficult 

Dmiascis (qv ), the capital of S^na, stands 
111 the oasis fotmed by the Riven Abana and 
Pharpha, the Biblical Two Rivers’ ofDamascus 
It claims to be the oldest living city m the world 
To-da> it IS a picturesque and busy town on 
caravan routes between the Mediterranean and 
the Persnn Gulf The Street called Straight 
runs nglit through the city from cast to west 
and in n Jews and Smuans jostle against Arabs 
md CcYPTlAVS and mingle with Kurds and 
Bedoulv (qqv Vol I) 

Farther north arc the cities of Homs and Hama 
with colourful and nois) bazaars Aleppo, or 
Haleb, stands at tlie junction of three railways 
— the Syrian and tliose running to Bagdad and 
to Palestine and Arabia Caravans from Iraq 
make their v^ay across the northern desert to 
Aleppo, and trade there with merchants from 
the levant It is also the centre of an important 
cotton growing district In the rich and fertile 
area of Latakia, olives, oranges, and tobacco arc 
grown 

In the south part, on the borders of Jordan. 


IS the mountainous Jcbel 
Druze region The people 
are Arabs and form a poll* 
lical and rehgious sect of 
Islam (qv Vol 1) Vines 
are grown on the low er hil! 
slopes and citrus fruits and 
cereab are culUv aied m tlie 
Valley'S As cveryavliere in 
Svfia, there arc rums of 
cities and temples, of aquc* 
ducts and roads, built dur 
mg the Roman Empire 
The most densely peopled 
part of the country , and the 
most productive, is the coast 
of the Lebanon region TIus 
small independent state con 
tains a remarkable variety 
of peoples of difTeicnt race* 
culture, and rcl t, n More 
than half the population) 
which numbers a million 
are Christians, and the monasteries on the hil) 
tops were the refuge of Christians when Moslem 
Aral» swept through Syna m the loth century’ 
To*day Lebanon is culturally more developed 
than Syna, and owes much to french and 
American influence The Lebanese speak 
Arabic, but are raaally distinct from the Arab? 
and are more in sympathy with the Irench than 
arc the people of Syria Beirut, the capital is the 
most important port in the whole country, and 
a very French city Tnpohs, the next most 
important port, is the French terminus of the 
Iraq oil pipe line Though tlie old Phoenician 
atics of Tyre and Sidon have faded into 
insignificance as ports, llicy retain much of 
interest to the historian and poet Lebanon i* 
part of ancient Phoenicia, once famed for its 
traders and navigators The wealth and skill of 
Its makers of beautiful textiles were known 
tliroughout the ancient world [see Pholmcuss 
Vol I) The Lebanese arc still renowned for 
their silk making, and behind Beirut is a region 
of mulberry trees Pew of the ancient cedars of 
Lebanon are left indeed the whole area has 
been stripped of trees The Sanjak of Alcxan 
dretta in the north west, with a population com 
posed largely ofTurks, was ceded to Turkey by 
I ranee in 1939 
S«eA]so\ot I SvftiANi. 
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TABLE MOUNTAIN, su Cape Town. 

TADJIKSKAYA CrADJJKisTAN). This Soviet 
Socinlist Republic, lying north of Afghanistan 
nnd India, and west of Sinkiang, used to be part 
ofRussian Turkistan, but is now an independent 
republic in the U.S.S.R. {see Map, p, 459). It is 
verj* mountainous. In the eastern part arc the 
mighty Pamir Mountains {see Asia) which rise 
in parallel ranges to about 20,000 feet above 
rc.adcvcl, and arc cut by valleys several thou- 
Miids of feet deep. St.alin Peak (24,000 feet), the 
Inghcst peak in the U.S.S.R., is at the northern 
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edge of the Pamir Mountains, in a range called 
Peter the Great. .A huge glacier almost 50 miles 
long, believed to be tlic largest in the world, 
sweeps down from this r.angc. 

Below the snow-line the mountain slopes arc 
generally great stretches of bare red and grey 
rocks, broken by alpine meadows. Farther 
dow’n tlicrc arc forests of junipers and tall firs. 
On the lower slopes, too dr>' to support trees 
except in occasional clumps, grass and small 
shrubs arc found. Boars, bears, foxes, panthers, 
and goats roam the mountains. In the v.'Ulcj’s, 
and especially in the valley of the upper River 
Fergana in tlic west, cotton, rice, wheat, barley, 
and fodder crops arc cultivated and there arc 
vineyards and orchards. Some parts arc irri- 
gated. Sheep, cattle, goats, and horses arc 
reared. 

Until about 1925 there were no ro.ids in 
Tadjikskaya, and the only means of communica- 
tion was by yak. These sure-footed animals 
carried goods enormous dist.anccs by narrow’, 
precipitous, and rocky tracks. To-day roads, 
built witli great engineering skill and daring, 
cross the country’ and link it to the railway at 
Stalinabad, the capital. 

Tadjikskaya has considerable industrial acti- 
vity. Coal, gold, silver, lead, copper, and -.zinc 
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are among the minerals mined. Hydro-electric 
po^^cr serves the factories and mills at Stalina'- 
bad and Leninabad. 

Sf« also U.S.S R. 

See also Vol. I : Sostet Central Asloj Pcopixs. 

TAIGA, set R.S.r.S R , Section 2. 

TANGANYIKA, set East Africa. 

TANGIER. Tlic Tangier International Zone 
is an oblong area at the north-west tip of Africa, 
some 10 miles from north to south and 15 from 
east to west (tee Map, p. 5). It had its begin- 
nings in the Roman province and town of 
Tingis. The present old t'.’alled town of Tangier 
was built in the Middle Ages by the Moors. It 
was taken by the Portuguese towards the end of 
tlte 15th ccntur>% and given to Britain as part 
of the dowT)’ of Princess Catherine of Braganza 
when she married Charles 11 in 1662. It came 
under International Control in 1912. Much of 
the old Moorish town is still unspoilt. A new 
modem town \sith a large reridential area has 
grotm up outside its walls. 

As Tangier stands nearly opposite Gibraltar, 
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it commands the western entrance to th* 
Mediterranean and is strategically a place tff 
considerable importance in time of war. Ifs 
beautiful natural harbour is enclosed by an old 
mole built by the Portuguese. It is mainly 
a residential totvn, ho\vevcr, and Frenchi 
Spaniards, English, Italians, and people t*f 
other nationalities have settled there. From th^ 
residential district on the hills behind the old 
tosvn there are magnificent vicii’s both over th^ 
Straits of Gibraltar and inland to the Ri/f 
mountains. 

Tangier has a pleasant climate, cspccj.illy in 
winter and spring. In summer, east wmds blow* 
ing across the Mediterranean moderate th® 
heat, while sudden violent rain-storms clean and 
refresh the city. Spring is very beautiful. In 
early March the fields are full of white and 
yellow jonquils and masses of magnificent purple 
Spanish irises. Mimosa and arum lilies arc found 
in oil the gardens. A Little later the hiU-sides ai^ 
covered tvith white sweet-smelhng flowers ofth® 
cistus shrubs. About this time the bee-eatci^ 
visit Tangier on their way southwards. These 
vivid little birds, brilliant blue-green and 
coppery red, with short stsoopmg flight and 
shrill cr>’, haunt the cistus bushes for a few uxek^ 
and then disappearagain. Through tlie sununefi 
the purple bougainvillea spreads over the svhitc 
Moorish buildings, and orange and lemon tree^ 
flo^vc^ and fruit 5 n the courtyards. 

The Tangier Zone is mainly railier poof 
farming land. On market da^’s, every Tuesday 
and Sunday, the country people bnng in thei*' 
produce — eggs, skinny chickens, moced vege* 
tables., fruit., and flowers — to sell in the towTi- 
Aiong the dusty roads come laden camels and 
donkc)'s — and the peasant women who, lO 
Tangier, are still the main beasts of burden- 
The natives of both ImsTi and country ai* 
engaged in serving and exploiting in some way 
or other the European residents and visitors. 

Tangier is governed by all the countries wh «5 
signed the agreement by which the area becam^ 
an International Zone. Their diplomatic repre* 
sentatives elect one of themselves as Adminl* 
strator of the Zone, and he has, to assist hiin« 
a legislative body representing the djfTcrcnt 
interests in the place. There is an International 
Court which deals >vith all matters of jusucc. 

See also Mobocco. 

TASMANIA, see Australia. 
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R. Gorbold 

TEHERAN. The c.-ipital of I’crihi is Tchcian. in the city with shops rcscnil>!ing to some extent 

Thougli it is an ancient city, it lias been the those of western countries. 

(apit.il only since Agha Mohammed Khan, the Shah Riza (1925-.52) made many changes in 
ftnindcr of the Qajar dynasty, chose it for his Teheran during his reign. He impiovcd the 
icsideticc in I7(W. It stands 3,800 feet above roads, making a number of wide, tree-lined 

ica-!cvcl, at the foot of the Elburz range of avenues, some of them asphalted. He cn- 

mnunlains, with the towering, snow-capped couraged the building of factories, and cstab- 

Dcniavend always in \ncw. 'llic climate is lr\'- lished a university, with faculties of literature, 

ing: in winter the thermometer may go down medicine, science, and law. lit this university 

torero; while in summer the heat in the middle wung men and girls attend the same courses, 

ofilic day is almost unbearable, so that forcignci-s the proportion of gitls being about 40%. 

and well-to-do Persians retreat to tlicir summer See .^l.o l‘i ims. 
houses In die foot-hills of die Elburz Mountain^, 

'Hie ritv is n miles in cirrumfcicnce, and h.»"> TEMPERATURE, see Heat. 

•a populatiun of aKnit one million. 

'Ilie h.a2aa!:s of Teheran arc the largest in TENNESSEE, U.S.A., .w U.viiin Siato of 
I' osia, with th.e exception of those in Isfahan. America. 

'llicy are a mare of covered pa.ssages with little 

thop? cm both sides. Tlic passages open fre- TEXAS, U.S.A., see UniiUj Siait-S op 

queatly into small courts or squares. Trades Amirica. 

ts^'d to have their own sections, and dtcrc arc 

streets of shoemakers, butcltcrs, coppersmidus, THAILAND, see Siam. 
ard other trades. In the bar.iars a Persian can 

S rd e\ cry article he may require, from a saddle THAMES. As htfits the waterway of the 

tv a copper kettle. All the shops, however, arc country’s capital city, the Tltanics is die longest 

t ’t its the b.itaan; dttre are streets elsewhere river in England, and also die best loved. ITom 




lU source In a meadow at Thames Head Bridge 
near Cirencester, It runs for some 210 miles 
before reaching the mouth of its estuary where, 
18 mDcs across, it empties its waters into (he 
North Sea Its mam importance commercially 
is in serving tlie port of London The river is 
tidal as far asTeddingtonToclc, i8 miles above 
London Bridge. Abo\e this, little but pleasure 
craft zire to be seen, except a feiv strings of 
barges chugging along to Reading or Oxford 
But in London and below, sea-going craft of all 
sizes carry on the business of a great seaport: 
sliips draiving 20 feet reach St Catharine’s 
Docks at Tower Bridge, much larger ones dodc 
at Blackwall, 5J miles bcloiv, while the largest 
ocean-going vessels berth at Tilbury, a further 
20 miles downstream. That part of the river 
near London Bridge is called ‘The Pool’, the 
’ength beWvcen the badge and Blackwall, CJ 
miles, being ‘The Port’. The tidal part of (he 
rner has been administered since igo8 by the 
Port of London Authority; all the upper 
part, above Tcddlngton, by the Thames Con- 
servancy Board. 


In early and medieval da)s, the absence or 
disrepair of roads gave great Importance to tlic 
Thames as a highvvay. Even in Stuart times, >t 
was usually preferred to the rough cobbled streets 
or nury lanes, and many a stately procession of 
barges on its waters has carried important 
personages to their business or pleasure. Canute 
drove his invading craft as far upstream as Lech- 
Jade (where it is st JI navigable to barges, though 
rarely used by them). By the i8th century, 
navigation above London had become so difli- 
cult, owing to the existence of innumerable 
private locks and weirs, that control of the whole 
river was placed in the hands of Commissioners 
These were replaced in 1857 by the Thames 
Conservancy. Since the i8th century, London 
has allowed its river to become hideously com- 
mercialized and has entirely neglected iu 
possibilities as a means of local communication* 
Once London is left behind, the Thame* 
becomes more and more beautiful, with ^ 
character all of its own. High wooded bank* 
alternate with lush green meadows set with 
willows, while every few miles charming town* 
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like Henley, Wallingford, and Abingdon stiU 
keep much of tlieir i8ih-century atmosphere 
At Gonng Gap the river passes close between 
the Berkshire Dotims and the beech wooded 
heighu of the ChUtems At Oxford the nver is 
often called the Isis Oxford itself makes little 
of Its nver, except for the reaches where the 
intcrcollege races are rovsed — for the Thames is 
the ccj’trc of English ro'Mng, as the annual 
Oxford A^■D Cambridge Boat Bjice (q v Vol 
I\) from Putney to Mortlake and the Henley 
Regatta ttest Above Oxford the sur- 
itJunding country is flatter, but no less beautiful, 
O': die nver Min^ its way just nortli of the Vale 
t the Wlute Horse, picking up the little Cots« 
Id rivers Evenlode, Windnish, and Coin 
\love Crick! ide, where it meets the ampler 
waters ol the River Churn, the Thames is no 
1 jngcr navigable, even by canoe 
Sec also RnxRS, LoxTJOv 
SceaUoVol IV Rivtlr Namcation 

THAW* Hcat, Seciton 5 

THUNPER^TORMS. These are of two 
types Tlie first is not uncommon m the stormy 
weather of a ‘cyclone’ (see \VEATirER), and can 
be recognized by a rapid increase of the wind 
to gale lorce and its sudden cliange of direction 
—usually from south or south west to west or 
north west The spring thunder storms which, 
in Great Britain, are often accompanied by 
Hail (q \ ) are of this kind But the more 
familiar type is the lhunder*stonn which comes 
up in hot settled summer weather, with hardly 
a breavii of xvmd unXif just before the ddugc 
Tor this to form, there must be a large amount 
of moisture in the air — probably drawn out 
from the ground by the hot spell There must 
also be strong locil heating of the air The 
reflection of the sun’s heat by some suitable area 
of ground IS the usual cause, but there is at least 
one story of white men m the tropics starting 
a most successful thunder storm by setting fire 
to the jungle — to their own great comfort on a 
very hot day, and to the awed amazement of 
the natives* There must also be no wind 
Tlie locally heated air near the ground 
expands and, becoming lighter, rises by con- 
vection (j«Heat) The reduced pressure higher 
up expands it still further, which causes it to 
lose hcat (just as air suddenly released from a 
bicycle tire feels cold) Being full of moisture it 


soon cools to dew-point or below , and its surplus 
moisture condenses as cloud So far we have 
merely described the process by which the 
familiar woolly cumulus clouds of a fine summef 
day arc formed (j« Clouds, Fig 5) These 
usually disappear at sunset, when the upward 
convection currents die down, but for a 
tliundcr-storm to take place something more 
needed The amount of water-vapour condens 
ing must be so great that the latent heat released 
by the condensation warms the air enough for it 
to rise still higher by convection And so the 
process continues, higher and higher, until there 
IS a great towering thunder-cloud piled up 
5 miles high (see Clouds, Fig 6) Tius loob 
motionless to us on the ground , but airmen w ho 
have flown through these clouds know better 
They tell of violent gales of winds raging for 
hundreds of feet upwards and downwards, or 
eddying round in wild circles, and of gusts 
violent enough to tear the wings off their air 
craft What is going on in a cumulonimbus 
cloud is, in the words of a famous meteorologist, 
‘a gigantic, xT comparatively slow, explosion of 
moist air, the latent heat of the mouture acting 
as fuel* 

Fig I IS a sectional view of a thunder storm, 
the arrows showing the directions in which the 
mam wind-currents inside the cloud are believed 
to blow It illustrates how, once the convection 



process has started, more and more moisture is 
sucked up into the cloud from below, earned 
aloft and condensed into water This clearly 
cannot go on for long without something coming 
down again Yet the upward currents of air 
may be so swift that rain cannot fall down 
through them — by the time the drops arc big 
enough and heavy enough to move downwards, 



THUNDER-SI ORMS 


437 


tl.rv j'lrc ro Irirj;? thnt they branh into small drop* 
.n;.i!n and cct carried up once more. A severe 
•JiUndcr-5!onn is capable of supporting somc- 
thinc over a rpiartcr of a million tons of water 
in the .air. Eventually, liowr.’cr, the drops 
innUiply to such a degree that they extend be- 
•.rtiid the limits of the rising currents — and down 
they come. If .anything occurs to cut off the 
ripply ofhe-at which began the convection pio- 
te^s, or if the .stoim is raised bodily by p.issing 
user mountains, the whole system may collapse 
tnore qtiirhly in a Vloiid-burst’ and pci bant 
c.itnr great damage {see IUmn; IIau.). 

The w.iy in wliirh electrical ch:irgcs arc built 
up in tiiundcr-clouds' is not fully understood (xce 
I'.i.i-OTRicrrv' IN* NATunn), but the continual 
bre-aking up of raindrops plays a part in it, and 
fo does ft ktion bctivccn the ice p.nrtidcs :ii )iig}irr 
levels, l or, as Fig. i shows, the tcmpcialuic in 
tl'.c upper pm t of the clouds is far below frccring- 
point. .Air is so bad a conductor that enormous 
elrcsrical pressure is needed before a spaik can 
iump across any great distance. Lightning- 
flashes, which arc simply enormous electric 
jjxnks, cati jump 5 or even 10 miles, and to do 
this they need ajarcssurc about one million times 
.a.s great as that used in the electric lighting of 
our houses. Most of the fl.ashcs in <a thunder- 
itonn take place from one part of the cloud to 
another: comparatively few strike down to the 
gtuuiicl, .Some strike upwards to the ‘hcavisidc 
liii)cr’ of the ATMOSpanRE (q.v. Fig. 1) and some 
p.ass fiom cloud to cloud. The fl.ash follows the 
p.ath of Ic.asl electrical resistance, which is 
umally a jagged line. It is all over in, at most, 
a tenth of a second ; but in that time an cnonnous 
IWAcr of electricity has coursed forw.ards and 
Iwckw.ards along the track, generating such 
terrific ijcat that at its point of cont.act with the 
e.arth. timber is charred, metal may be melted, 
-uni even solid rock fused. As well as generating 
light and hc.at, a ligbtning-fl.ash emits the form 
< rRAii!.\7tON (q.v.) which we know as wireless 
v.;'ATs, and the crackles and bangs heard from 
our loud-spc.akcrs .arc a familiar accompaniment 
to ."my loc.il thunder-storm. They have been 
h'-ard as f.ir as ,j,ooo miles aavay from the flash 
than Caused them. 

Ilic sound we call thunder has a quite 
CiTert.ni origin. It is caused by die violent 
eapanimn of the air owing to the intense heat 
vt the sl.mhf and its subsequent contraction. No 
’•’I'nder it sounds like heavy gun-fire, which is 
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also due to the rapid expansion ofgascs. Tliough 
the lightning itself is .all over in a fraction of a 
second, the sound of the thunder m.ay go on 
rolling and rumbling for very much longer. 
This is partly the result of echoes from houses, 
trees, hills, and even clouds, and partly because 
the noi'^c comes from different places along the 
path of the flasli and so — since Sound (q.v.) 
travels vciy much more slowly than electricity 
or light — •reaches the listener at different times. 
It is c.isy to c.alculatc how' far away lightning is 
by counting the interval between the flash and 
the thunder. Sound travels a mile in about 
5 seconds; so if you make the time 15 seconds; 
the lightning is 3 miles av.'.ty, and so on. There 
is not very much danger of being struek in a 
thunder-storm unless you happen to he the 
highc.st object in the neighbourhood or standing 
on high ground — or, abos'c all, unless you have 
been so foolish as to take shelter under Rail 
isolated trees. Indoors you arc comparatively 
safe; hut it is wi«cr to keep away from the fire- 
place, Irccausc the chimney is the most likely 
place to be struck, 'Windo'.vs and doors arc as 
safe as .anv-whcrc che, nor will holding a knife 
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or other small metal object increase >’trur danger 
On the other hand, many a golfer has b^n 
struck \vhcn swinging a steel club in the open 
riiereissomccomfortm thcsaying 'Ifjouheard 
the thunder the lightning didn’t strike )OU If 
ou saw the lightning it missed } ou And if it 
tlid stnke >ou, >ou don’t know it * 

Sheet lightning is cither the reflection on the 
ilouds of distant hghtmng or else flashes inside 
oi upwards from the cloud itself There is also 
1 fonn c-illed ‘ball lightning’, which is fortu 
naids rare, because it is extremely destructive 
Marv> people m thunder storms have seen what 
thc> describe as a luminous ball, in size an> thing 
from 1 few inches to a yard in diameter Tins 
floats slowly along, doing no damage until it 
meets a solid object when it shatters it with all 
the force of a high explosn e shell Sometimes 
it bursts with a loud explosion cither then or 
htcr, sometimes it gradually grows sot'dlcr and 
disappears Ball lightning seems to follow a 
draught of air — cases have been reported of H 
having entered a house by one door and left by 
nnother w ithout causing any damage Its nature 
ind origin are complete mysteries, and, unlike 
fork or sheet lightning no imitation of it can 
be produced m an electrical laboratory 
Thunder and lightning were regarded with 
great awe m anaent times being usually 
legarded as the direct action of the gods 
Battles lia\ e been lost because the attnekers have 
interpreted a timely thunderstorm as divine 
help for the other side To the Greeks and 
Romans, the thunder boU was the weapon of the 
Father of the Gods himself Zeus or Jupiter, 
while in the Norse Myths, Tlior was die god of 
thunder and struck dow n Ins enemies by hurling 
at them his magic hammer, which had the pro- 
perly of coming back to Ins hand One good 
point must be credited to hglitning in burning 
Its way through the air, the flash combines with 
quantities of nitrogen, winch is of great benefit 
to plant life Tlie gas comes down to earth dis- 
solved in the raindrops and is absorbed in the 
soil (j« Nutrition OF Pi«VNTS, Vol II) It has 
been calculated that by this means the earth 
receives no less than a hundred million tons of 
this valuable chemical fertilizer each year 

TIBER, jrf RovfE 

TIBET (or Bod yul, as the Tibetans call their 
country) This mountain country lies m central 
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Asia, walh China to the cast and north, and 
India and Burma to the west and south (te/ 
Map, p 229) It is the highest country in the 
world, formed by a vast inland plateau over 
10,000 feet high, surrounded by the Kun Lun 
Mountains in the north, and the Great Hima- 
layan Range on the south Himalayas) 
Tibet covers an area of 463 000 square miles, 
which IS about four times the size of Great 
Britain Mount Everest (q v ), the lughest 
mountain in the world, is within its boiden 
The land is studded with innumerable lakes, 
ranging in size up to the Great Koko Nor, which 
covers 16,000 square miles Tibet is also the 
nursery of mighty nvers whose sources he close 
together in the east of the country — the Yellow' 
River, the Yangtze, the Mekong, Salween, and 
Irrawaddy (qqv) — and, in the south, the 
Tsang po, or upper Bralimaputra, and the 
Indus (q v ) 

The climate throughout the uplands is in 
tensdy dry, clear, and cold, with icy vwnds 
During the short summer, however, the sun 
sends the thermometer as high as on our hottest 
days in England, though at night it may drop 
by as much as 70® or 80® Apart from a few 
showers of ram during the Indian Monsoon 
(q V ), the only moisture reaching a great part 
of the country comes m the form of melted snow, 
and where this can be put to use by artificial 
irrigation, good crops can be grown Owing to 
the high altitude and the intense process of 
evaporation, one scarcely ever perspires TliC 
dry air and sunshine arc healthy, infectious 
diseases arc rare, tuberculosis almost unknown, 
and ordinary cuts and sores do not fester 

In contrast with the treeless and bleak 
plateau, there are on the borders of India and 
China, deep, forest dad valleys, where the 
vegetation is semi tropical These are the 
hunting grounds of botmical explorers, who in 
the last half century have brought many of the 
rarest shrubs and flowers now flourishing in ouf 
gardens, especially varieties of rhododendron 
and azalea 

Tibet IS rich in animals, indudtng the snow' 
leopard, wild sheep, ibex, kiang (wild ass), and 
great panda, as well as lynxes, wolves, foxes, 
otters, stone martens, and marmots There n 
also a great variety of bird life 

The country has no railways It has, how- 
ever, ancient and much-used trade routes, for 
the Tibetans are great travellers and traders 
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(iff TiLKOi: Rovris, Vol, 1 \‘). These trade- 
routes mostly fan out from the capital, Lhasa, 
towards India in ilie south, China in the cast, 
and Tiirkistan to the north. Tlicy have to sur- 
mount fonnidablc obstacles, because the country’ 
is hemmed in with mountains. The routes to 
Indi.i go over passes from 14,000 to 18,000 feet 
high, where men and beasts find it difTicult to 
bre.rthe; while those leading to China have im- 
niea^c canyons to cross, usually spanned by 
pav-ropc bridges, sagging and swaying in a 
way terrifying to the inc-Kpcrienccd traveller. 

Merdiandisc is carried by pack-ponies or 
y.da. nic yak is an indispensable creature, 
am.irsngly h.ardy, and able, as no other animal 
on, to endure the rarefied atmosphere prevail- 
ing on the high passes. He moves slowly, how- 
and the trip from Lhasa to Tachicnlu, the 
j’nndpal Cluncsc trade-mart, tal:cs well over 
*< tr.onihs. llm trade consists chiefly of wool 
I'-jih yc-Vs and sheep’s), borax, and musk, which 
c\rs)rted in c-xchangc for tea, cotton goods, 
.-md other of the commoner necessities of 


life — ihougli in recent years the Tibetans have 
begun to import such modem things as wireless 
equipment. 

The country is rich in minerals, very’ little of 
which can be commercially exploited owing to 
the lack of proper roads and transport. The 
mineral products include gold, silver, iron, 
copper, zinc, borax, salt, and sulphur. The 
Tibetans have guilds of able craftsmen who 
make beautiful ornaments and articles used in 
their religious ceremonies in die monasteries. 
The weaving of cloth and carpets on primitive 
looms is a general industry' of die people. 

See also Vol. 1 1 Tibetans. 

TIDES. Tw’icc a day ddcs advance and retire 
on most ocean shores. On low', gently sloping 
coasts the mark left by die last high-tide can 
usually be seen by the line of flotsam left there, 
and on steeper rocky coasts, low-w'ater mark, die 
line below wliich the water never falls, is gene- 
rally shown by the limit of groiHng sea-weed. 
These periodic rises and falh of sca-kwcl arc due 
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to Uic grantauoml pulls of the Sun ond Moon 
on the seas and oceans of the Larth Gramta- 
TJO ) We smII trace the effect of the Sun, 
Itrcame it is more easilj desenbed the Moon 
arrets tides m a similar s\a>, hut heint; much 
dorr to the I arth acts more than twice as 
itror qU in «piic of its smaller ’ize 

It LI eass to sec tint the graMtationalipull of 
t’ c Si n niit ttlraw the water on that side of the 
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r-arili nearest to it into a bulge, as shown iii 
Iig i<T since grasit) acts more strong!) o\cra 
shorter distance than o\cr a longer, and A is 
nearer the Sun than fl But if tins svcrc all that 

da) ,s>hercas m most places \sc actuall) get two 
71 ic true position is shown in I ig ib where it 
asill be seen that there is a bwlgc at both a anti d 
lo understand wh) this is so, we must remrni' 
IxT that the Earth is rotating round the Sun 
ar d, just as the water m a bucket which a man 
IS swnu,ing round and round his head would, if 
the bottom of the bucket gate w^i), fly out 
osvang to what is commonl) called centnfugal 
fo-xe Motio's), so the water on the Larlh 
wxnild fl\ off if some stronger force were not 
restraining it Hiis force is tlic Ijrth's gratita 
lion As a matter of fact if tlic grat national pull 
of the Sun were rcmoied, the wliole Earth — and 
not onij Its water — would for the same reason, 
flyawasintospace Asms how-eaer, this centra 
fugal foicc IS rxactl) balanced by the pull of the 


Sun, and so the Earth continues to rc%-oKc in its 
orbit Now the centrifugal pull u the same at 
til points on the Earth's surface, but we have 
alrctd) noted that the graattational pull is 
greater at a than at B So die place where the 
two pulls balance (as we knoiv thc> must do for 
die Earth as t whole) must be half wt) between 
A and B At A then, the Sun’s pull u stronger 
than the ccntnfugtl force tnd draws the water 
into a bulge, but at b the centnfugal pull wms 
the tug of war and mikes another bulge as in 
Fig i A As die Earth turns on its axis liiesc 
two bulges sweep round the globe, and so we 
get, not one, but tiso tides a diy 

Now, we must remember that the Moon also 
1$ exercising a grasitational pull on die seas— a 
poll ofconsiderabl) greater force than the Sun’s 
When the pulls ofboth Sun ind Ml m ire in the 
same direction that is twice in < i h lunar 
month at 1 full moon and It a new n ii we gel 
not on!) ibnormally high, but alsc I w titles 
(tfe Fig 2<j) when the Moon s puli it right 
ingles to that of the Sun at the hrsi and 
third quarters, we get abnormal)) « nail nses 
and falb calM ‘neap tides (/« h q b) Thtf 
limes of these spnng and neap tides can be’ 
calculated ipproximntcl) for a spccifc place—' 
which mat be a matter of some import incc w hen 
the tides are depended on for bnnging bolts up 
the harbour 

In actual fact the tides do not ict as simp)/ 
as described, for several rcisons The most im^ 
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poriint of ihcic is tint the flow of wafer round 
the globe IS to some extent obstructed li) th'" 
land masses and b) the friction against the 
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ill Jlinllow seas. One result of this is land sea, like tbc Caspian, is too small to be 


triar. the tides of the world arc on an average 
frnm one to two da'j's behind time. There arc 
mv\y oSJitT abnormalities, such as places which 
i;avc only one high tide a day and others \nlh 
!■(■!!!', or ch.anncls of water which have high tide 
along one shore while it is low tide on the other 
~»as aetimlly happens on the opposite coasts of 
laigland and Holland. 

'riunigh the tidal wave affects all ocean water, 
it varies greatly from place to place. On the 
jliorrs of tile North Atlantic there arc two tides, 
practically equal in size, each day. On the 
racific coast of North America, however, one 
tide is so very much larger that the other scarcely 
appram to c-sist. Gently shelving coasts and 
giiifs and bays offer so much resistance to the 
onrorning wave that it piles up as it is slowed 
down — and consequently thasc areas have the 
grealfst difference in level between high tide and 
low tide. The famotis high tide of the Bay of 
Pundy in Nova Scotia has a range of about 
5,0 fret. The strong tide from the deep waters of 
tlir .Atlantic Ocean churns into the deep trough 
of the bay and piles up as the bay narrows. At 
low tide the river St. John flows doum into the 
hay over a small waterfall, made by a bed of 
ro.'l:s at the entrance to the river gorge. .At high 
tide, however, the waters of the sea rush up the 
river with .such force that they drive up over the 
lock.s, m.aking the remarkable Reversible Watcr- 

Sometimes the flow of tide in channels is very' 
rapid. Then, when the tide turns, the two 
opposing currents of water meet and a whirlpool 
ii’.-iy he crc.atcd. 'lire Maelstrom, a very \-iolcnt 
V liirlpool off the Ixifotcn Islands of Norway, is 
valued by ihc meeting of tidal streams racing 
through channels between the islands. 

In some estuaries, the river water meets the 
rnf'jinmg tide with such vdolcncc that a huge 
tidal wave ])iles up and rolls upstream. In the 
f'cvcni this wave is cidlcd the ‘bore'; in the 
Item it is the ‘e.ngrc’; in die Seine, the ‘rims- 
caret ; ajid in the Amaiton, the ‘pororoca’. 

file Mediterranean Sea is pracdcally tidclc^s. 
jiii'.ui C.icsa.r, in fact, only first learnt die cxist- 
eece ofudes when he came to Britain. Mcditcr- 
r. s:e.m tides vaty only about 6 inches between 
lUj-’h and low, became the Mediterranean is 
f a ■ ticaHy an inland sea, protected from the full 
oi tine ocean tides by th.c n.arrow Straits of 
Giar.dt.nr. The tid.il effect of a completely in- 


measurable. 

Tides arc important to shipping because at 
high tide ships can often get into a port or 
harbour by a channel which at other times 
would not be deep enough. This is of spcchnl 
importance to the few yioris which have four or 
even six udes per day. Poole and Weymouth and 
several Dutch ports have four tides. Lc Havre 
and Southampton have six. In the ease of 
Southampton, the Solent aflccts tidts so that 
high tide comes in three successive phases, 
lasting altogether for over three horn's. 

There have been several sebemes for using 
tidal currents to generate power. AVatcr-whcch 
have been worked by tidal ebb and flow just as 
dicy arc worked by river current in some old 
corn-mills. ^Vith another method the tide 
causes a float geared to machinery' to rise and 
fall in a tid.al chamber: here, the amount of 
gearing ncccssaiy is a great drawback. The most 
satisfactoiy schemes arc those in which the tide 
fills a basin, and so gives a head ofw.ater which 
can be made to drive turbines (sec \Nl\Ti:a- 
POWT.R, Vol. VIII). 

See Ocr-ANS. 

TIGRIS RIVER, Iraci. 

TIMBUKTU, see Sahara Dr.sr,RT; Sudan*. 

TIME. Time lias been mc.TSurcd on the Earth 
for many thousands of years (see Calendar), and 
most people take it for granted, regarding it as 
a ‘never-ending stream’ and leaving it at that. 
NrAwroN (q.v. Vol. V) uTOtc of it; ‘Absolute, 
true, and mathematical time, of itself, and from 
its own nature, flow.s equally and without rela- 
tion to anything’ — and for more than 200 years 
this statement w.as accepted by scientists .as being 
so obviously true that no proof could be needed. 
Before SVC go on to see how greatly our ideas 
about rime have changed in the present ccntuiy, 
let us look more closely at the older definition. 
How can anything be said to be flowing 'with- 
out relation to anything’? It is only by com- 
paring the movement of anything with some 
point of reference — such as the ban!:, in the case 
of a river — that we can knoiv tliat there is a flosv 
at all. Astronomers and plis-sicists v.'ould be 
glad of a definite point of reference for relating 
tJic flow of rime — an exact moment sif now, the 
same all through the Universe. It is only in 
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ihc present century that measurements, using the 
velocity of light, have become accurate enough 
to sIjow that no such moment can be fixed 
\ completely netv approach has had to be made 
to the idea of time Instead of regarding it as 
fioNving equally and valhout relation to any- 
thing’, \\c now hate to regard its existence, as 
vi cll as Its rate of flois , as dependent on relation- 
ships or rclatiMty "ITie speed of time, m fact, 
depends on who is observing it and from where 
We ma) think of time as measured by a clock, 
the speed ofuhich is controlled by a pendulum 
or balance uheel Now it is one of the laws of 
RzLArnvrrv (q v ) that the mass of anything 
increases as its speed increases If wc ivcie able 
to place a clock on a star moving at such a speed 
tliat Its ‘inertia’ or resistance to movement in 
creased measurably, the pendulum or balance- 
w heel of the clock uould stvingmore slowly, and 
It tsould appear to someone not moving at that 
speed that the clock was losing time To some- 
one also on the star, honever, and moving with 
the speed of the clock, it ould seem to be keep 
ing perfect time, since any other clock moving 
at this speed would be keeping the same time 
It 1$ impossible to say that one observer is right 
and the other tvrong Both are reading time, as 
rclatiNC to tliem, perfectly correctly 

In e\ cry day life, of course, nothing ever 
trasels at speeds that svould make diiTcrenccs in 
lime noticeable, even with the most accurate 
instruments Even in the Solar System they are 
hardly noticeable, and the Astronomer Royal 
takes a now moment each day from the position 
of the sun v\hich is quite accurate enough to 
serve the v^hole v\orrd as a standard of time But 
astronomers, who have to deal wtth movements 
of stars at such immense distances that their 
light, travelling at 186,000 miles per second, 
may take millions of years to reach us, and 
physicists, vsho may have to deal with atomic 
particles which dismlcgralc afler an existence of 
only 3 millionths of a second, and which travel 
at nearly the speed of light itself, have found it 
very necessary to be more exact in their measure- 
ments and calculations Tlic new ideas on lime 
have been reached cliicfly as a result of the 
difficulties that such suen lists met as long as they 
tried to work by the old, ‘common sense' rules 
Measurements of distance have become simi 
larly involved, and ordinary geometry has been 
found to be inadequate when applied to prob- 
lems where immense speeds and distances are 


concerned A solution has been found in a new 
kind of geometry Instead of measuring the 
Umverse by the usual three dimensions of length 
breadth, and depth, this deals VMth it as hanng 
four dimensions The new fourth dimension of 
the ‘spacc-time continuum’, as it is called, 15 
time But It IS time with a difference, because 
to a certain extent it is interchangeable with 
space This appears inconceivable to us at first 
sight — and yet it is not quite so strange as u 
seems Wc might as easily say of a man in it 
motor car that he Lghted a cigarette at the 
village of A and threw the end away in the 
village of B, as that he lighted it at two o clock 
and finished it at a quarter past 
Sec also CALeNsAR Relativtty, Space 

TIN-ORE, see Metal Ores, see also Vol VII 
Tin MiNTvo 

TOKYO, capital of the Japanese Empire, was 
before the Second World War, the third largest 
city in the world, with a population of nearly 
sevenmillions It has grown rapidly sincejapan 
came into contact with other nations m the 
middle of the 1 9th century, and is still to a great 
extent a patchwork of villages joined to each 
other by the trams and buses that rattle down 
long straggling streets of one storeyed, open^ 
fronted shops and squalid w-ooden houses The 
great parks, the innumerable temples and shrines 
surrounded with splendid trees, the wide Palace 
Ganiens, the miles of tree-bordered moats round 
the inner city, give to all but the business quarter 
a country look, especially beautiful at tlie seasons 
of spnng flowers and autumn tints 
There is still much that belongs to old Japan 
The flower man goes round with his laden 
barrow, the goldfish seller carries his wares in 
two bowls hanging one from each end of a pole 
balanced on his shoulder, and the mm w ho selb 
bean curd, a favounte delicacy, calb his 
customers with a peculiar nasal scream Eacli 
temple keeps its monthly feasts according to the 
calendar of the zodiac, when religious plays and 
dances are performed in the temple grounds and 
evening sees the streets near by filled with stalls 
selling everything from wooden clogs to singing 
enckets in bambro cages 

Before the First World War, central Toky 0 had 
already a number of big modem buildings in 
European or semi European style, including a 
fine railway station, one of the largest theatres 
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in ilic world, and several many-storeyed depart- 
ment shop-! on American lines. After the great 
r.ittlujunke of 1923 had destroyed much of 
lokyo, the city was rebuilt with many more 
'I'oreign style' shops and offices. In the Second 
Woiid ^Vnr allied bombing did gi'cat damage to 
the central and business quarters of Tokyo. But 
the J.ap:inesc arc used to the destruction of their 
tides through earthquake, fire, and ty'phoon, 
and within a year of the end of that war the 
otdinarj' life of the town was veiy much as it 
had been before. 

3 'he port of Yokohama, with over 700,000 
inhabitants, is 18 miles from the centre of Tokyo, 
(■f uhicli it is almost a part. This was one of 
tt f original ‘Treaty Ports’, in which non- 
J.'.p.'nesc merchants were allowed to live and 
tr.idc after the opening of the country to 
!>';ci"ncrs in 1853. It is one of the great ports 
and It ruling centres of eastern Asia. 

,'l 'I Jsp.vs. 


If) topa?. means ‘fire’ — and 

•■>ncn cut .and polished this gem-stone has a very 
lustre, llic word is often applied loosely to 
» ^.cllow stone. Scottish topaz is 
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top.iz occur? in many colours, ranging 
•r-M yellow to sherry, and in p.alc blue, pale 


green, and, more rarely, pink and red. ^Vhen 
heated, yellow topaz loses its colour completely. 
Most pink topazes have been made pink artifi- 
cially by the licating of poor-colotiicd brownislt- 
ycllow stone: when they cool, they have a 
pinkish colour which is permanent, 

TORNADO. This is a very' violent and con- 
centrated wind-storm formed by air whirling 
rapidly upwards. It is usually greyish in colour, 
and looks like a gigantic elephant’s trunk sway- 
ing and twisting from the clouds to where its tip 
touches the earth. It rushes across country in a 
fairly straight line at a speed which is usually 
about 25 miles per hour but may be as low as 7 
or as high as 100, and is accompanied by a 
deafening noise. laickily its path is rarely more 
than .yo miles long and a quarter of a mile wide, 
and it seldom lasts more than an hour. 

The exact causes of a torn.ado arc uncertain: 
but it is known that before a tornado can form, 
a mass of warm moist air must meet a m-uss of 
cold dry' air (see Wr.ATiir.n). \Vhcn tire two 
masses meet, the wann moist air rises, while the 
cold dry air descends, and the up^‘.•a^d spiral 
movement, characteristic of tornadoes, is started. 
i\ tube of air whirling at great speed — probably 
reaching aoo-500 miles per hour — results. 
Inside the tube, pressure is reduced so much that 
a partial vacuum is formed. 

Thus a tornado is accompanied by three 
forces, c.ich of which can cause great damage: 
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there is the pressure of the Hhirltpg air, the up 
draught caused by the rapidly nstng air> and the 
partial vacuum of the centre of the cube 
The fint of these forces can drive nonnaUj 
harmless things at such a speed that they become 
dangerous missiles Sand and gravel have been 
given the force of shot gun pellets, and even a 
vv eed has been known to be embedded lo a plank 
of wood A horse was killed by a corn-cob which 
was dnven into its skull, and m Calcutta a 
bamboo cane v\ as reported lo have been dnven 
through a wall 6 feet thick, made of mud faced 
on both sides with bnck. Even iron has been 
pierced by pieces of wood, and there is a story 
that a large pig was found transfixed lengthwise 
by a piece of w ood j feet long and 6 inches square 
The updraught of a tornado is immensely 
pmverful and can pick up a large object, carry 
ing It high in the air across country before 
setung It down again The object may be put 
down almost unharmed, because it falls slowly to 
earth through an ascending current of air — 
just as a balloon might fall slowly ifa child blew 
against its underside Cows have been lifted m 
tins way, and a horse was earned 2 miles and 
then set down ahvc A man to whom this hap- 
pened said that as he was saihng through the 
air, he grasped a hone which was also saihng 


along — and certainly, when he came down to 
earth, he had a handful of horse hair tn one 
hand* The updraught can be so powerful in a 
large tornado that steel bndges have been 
wTcnched off their foundations, trees plucked 
out of the ground, and trains Iffted from their 
lines 

The partial vacuum m the centre of a tornado 
has some strange results If a tornado straddles 
a house, the vacumn causes the air inside the 
house to rush out with explosive violence, arul 
the house may be destrojed — much as a tomato 
bursts if you put it m the oven without first 
packing the sba. The vacuum can cause corks 
to flyout ofbottles, feathers to fly out of chickens 
and wool to come off the backs of sheep 

Tornadoes occur in every continent but arc 
most frequent in the southern states of the 
USA, where, in 1930, 24^ were reported 
England has had small tornadoes occasionally 
in 1928 one crossed London from near Victoria 
to Euston, doing damage estimated at about 
£15 000 That this was a relatively small one 
IS apparent from the fact that one Amencan 
tornado killed 250 people, injured many more, 
anddid;(^3,ooo oooworthofdamage Inregions 
where tornadoes are prevalent, special precau 
Uons are taken many houses have reinforced 
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! called cyclone cellars, and there arc 

cRtirniiroiind vaults in svhich people take refuge 
v!,cn a tornado is known to be approaching. 

TOUIUMALINE. Tliis is rather a complicated 
(•'.pc to dcjrribc- Its composition varies slightly, 

(f) th.tt it is found in a variety of colours, some 
'tones cv'cn being one colour at one time and 
j'fioth'T at some otlier. Tourmaline is generally 
f-und in hexagonal crj'stals. It varies in trans- 
pm'nc)’, the black variety being practically 
c.p.tquc. It has the property of polarizing 
laonr (q.v,). 

All tuumialine has two colours, according to 
;hc angle from whiclt it is viewed; and all of it, 
if rubbed or licatcd, attracts small pieces of 
piper — it is said that Dutchmen used to make 
ICC of this property for getting the tobacco asli 
mi! of the bowls of their pipes. 

The different varieties have different names, 
black being called ‘schorl’, pink or red ‘rubcl- 
litc’, green ‘Brazilian emerald’, blue ‘Brazilian 
sippliirc’, and ycllosv or yellow-green ‘Ceylon 
peridot’. 

Tourmaline is found in many plutonic and 
mftamorjihic rocks in various parts of the world. 

A very old source is near Mogok, the only 
mining centre in Upper Burma. Many of the 
siones from this area went to China to become 
the buttons of mandarins’ hats. 

S'C aho Rocks; Colour Plate opp. p. a88. 

TRANSJORDAN, see Fau.stinc; Jordan'. 

TRANSV'AAL, see Sotrni ArniCA. 

TRANS\;XVANIA, see Carpathian's; Rou- 
st s.ma. 

IRINIDAD, see W’rsr iNmics. 

TRISTvVN da CUNHA. This gtoup of South 
kdr.mic islands, lying almost midway between 
^ 3 uih Africa and South America {see Map, p. 
a--*, is ortc of the most remote outposts of the 
• nt.'ts Umpire, TTc only contact tlic islanders 
ttwe \rith the otiisidc world is tlie occasional 
Si it 01 a steamer, 'riicrc is no harbour or safe 
i.'.vaor.igc Owccpi in fair weather, and very often 
■t-Ti'e fogs, fierce currents, and hcasy* seas pre- 
'‘■t.t ih'.p? trom delivering mail and stores. 

tt" islands arc n.-un^ after a Portuguese 
' -'mral who discovered them in 1506. In 1816 
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they were annexed by Britain, and a garrison 
fioni Cape Colony arrived to occupy them. In 
the following year, when the troops were with- 
drawn, Corporal "William Glass of the Royal 
Artillciy' asked to settle on the island with his 
wife and two cliildrcn. He was joined by two 
naval men, and, some years later, by some 
natives of St. Helena, Dutchmen, Italians, and 
Americans. To-day there arc 200 islanders, 
descended from this mixed blood, and speaking 
English with a very limited vocahular)'. They 
seem to be content with their lonely life, and, 
with few exceptions, have repeatedly refused to 
leave Tristan da Cunha. 

The main island, Tristan, is an extinct vol- 
cano, rising sheer out of the sea to a height of 
1,000 feet. The crater of tlic volcano is filled 
with a lake of ice-cold water, m.T.king a natural 
rcscrs’oir. 'Dte only Imbitahlc part of the 
island is in the north-west corner, on the grassy 
slopes of a narrow plateau beneath the cliffs. 
Here the islanders grow wheat and potatoes, 
and rear cattle, sheep, pigs, and poultry. TTeir 
houses arc built of large slabs of stone cut from 
the clifis. with tlratchcd rooS of coarse flax. Tor 
transport over the rough cart-tracks they use 
do-nUej-s w'idi panniers, and a few wo^cn- 
w heeled carts drawn by oxen. 



TRISTAN DA CUNHA 446 


The other islands, Inaccessible and the three 
Nightingale islands, are the home of ntimbers of 
penguins and sea fowl, though recently a little 
farming has been started on Inaccessible 

TROPICS, see Clisiate, Section 2 (a) 

TUNDRA, j« R S F S R , Section 2 

TUNISIA This most easterly of the three 
countries of French North Afnca lies directly 
south across the Mediterranean Sea from 
Sardinia The channel between the south west 
comer of Sicily and the north east comer of 
Tunisia is the narroMCSt part of the central 
Mediterranean Tunisia is a Protectorate of 
France, and lies between the French Protectorate 
of Algeria (q v ) and Tripohtania {see Libya) 
It IS about 130 miles from east to west, and 360 
miles from north to south {see Map p 5) 
Tunisia was perhaps more important and 
certainly had a larger population, in anaent 
times than to day The PiiOEVtOANS (q v Vol 
1 ) made a settlement at Carthage, near the 
present capital. Turns, as early as the t2th cen 
tury B c , and as the Phoenicians declined, 
Carthage grew in wealth and power Under 
their great general Hannibal (q v Vol V), they 

r" 


built up an empire which threatened Rome 
Itself After the overthrow of Hannibal Tunisia 
became a Roman colony The fact that ships 
can sail from Rome to Carthage tvithout being 
out of sight of land for more than a very short 
time made it suitable for early exploration and 
development There are the ruins of many 
Roman tcnvns of villas scattered over the 
country — at El Djem, for instance, is the rum 
of the tlurd largest Colosseumintheworld The 
water supply of Turns comes from the moun 
tains by an aqueduct 80 miles long, which wes 
onginally built in the reign of the Emperor 
Hadrian, in the 2nd century A d , to bnng 
water to Carthage At Carthage the water is 
still stored in Roman cisterns \sith sobd walls 
of masonry 7 yards thick 
The present inhabitants of Tunisia of whom 
there arc about 2^ millions, are Arabs (qv 
Vol I), ather belonging to Berber tribes or 
descendants of the Arabs who settled in North 
Afnca from the 7th century onwards About 
A D 670, tbe Moslem armies converted Tumsia 
to the IsLASi faith (q v Vol I) Some loo miles 
south of Turns stands the Moslem Holy City of 
Rairvvan, which for more than i,2oo years was 
the Moslem capital of North Afnca The great 
Moslem University, ‘the Mosque of the Ohve 
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TURKEY 


Ttft’, Jit Tunis is llic scat of learning of a vcr>’ 
r,'»rrov.' sect of Islam. Tunisia is tlic home of 
! 00,000 iVrabic-speaking Jets-S, and there 
Jiff, cho a great many Italian and Maltese 
irtilcrs. Since i 08 i, when Tunisia became a 
rrrnrh Protectorate, many French olTicials and 
colonists have settled there. 

IIic no! til-west of the country is occupied by 
tjsnclecl hills and mountains, the eastern end of 
die .Atl.as ranges. Tlic>’ are mostly barren or 
covered by scimb, though to the west arc large 
forr'i.': of cork oak. Along the coast lies a ver)- 
fcriiic pl.ain, where corn, vines, citrus fruits, and 
vTgctaiiics arc grown. Near Sfax, on the cast 
const, enormous groves of olive-trees have been 
jd.niitcd in carefully cultivated rows. Olive oil 

the cooking fat of the country' and is also one 
ofils chief exports. In central Tunisia there arc 
•.ncral vast shallow salt-lakes which dr>' up 
aJinosi entirely in the hot season. This is a 
desert counti-y’ where Mirages (q.v.) arc often 
seen. Farther south stretches the great Sahara 
Drsr.RT (q.v.), where hardly anything grows 
f.'.ccpt in the fertile oases. It is on these oases 
that tlic famous Tunis dates grow’. 

'Ilic climate of Tunisia is sub-tropical — very 
hot in summer, and in winter cold only in the 
mountains. 'Flicrc is usually no rain from April 
to October; but in the north there is plenty of 
iurh'.cc svaicr, though this is generally brackish. 


TURKEY. This country' is roughly quadri- 
lateral in shape, about i,ooo miles in length 
•and .}oo in width. It lies in Asia, c.xccpt 
t«r a small triangular peninsula west of the 
Potponjs and north of the Sea of Marmara and 
the Dnrd.ancllcs (see Bi.ack Sea). The Black 
•Sra bounds it to the north, die Aegean Sea to 
l!!c. wr-st, and the Mediterranean Sea and the 
h’-vant States and Iraq to the south (see Map, 
P- U)- 


.Most of Tut key is highland. In the west, the 
.^natolinn Platc.-tu varies from 1,500 to 3,000 
ftet above sea-level. In the cast and along the 
iouthern rim of the plateau, mountains rise to 
feet. Sani-arid desert occupies large areas 
this highland and all of it is bttltcd bro^vn by 
y se sun in summer. Deep snow covers much of it 
la winter, of fat-tailed sheep and silky 

goats arc p.'^tured on it. The co.astal 
T -in.’; et ib.c south and west coasts, and ilie 
^vhich had to tlicm, arc fertile and well 
''•'■•tred, and the coast is well provided with 


protected harbours and sheltered coves. Climate 
is temperate and rainfall adequate. On tlic 
north, bordering the Black Sea, the coastal belt 
is narrower, and the climate — except at its 
eastern end — colder and less agreeable. The 
valleys, though fertile, arc constricted, the rivers 
arc turbulent, and large arc.is arc covered with 
forests. Harbours on this coast arc few’ and ill 
protected. 

A considerable number of rivers arc shown on 
maps of Turkey. In spring many of them arc 
foaming torrents — frequently causing wide- 
spread devastation; in summer, however, most 
of tlicm either shrink to a trickle or disappear 
completely. The Kizil Irmak, the longest river 
in Turkey', is salt for nearly half its course. 

The greater part of Turkey is pasture laud, 
less than 15% being cultivated. On the pla- 
teaux and hills of the interior arc kept some .yo 
million sheep, goats, and cattle, yielding wools 
and mohair unexcelled in quality. The soil is 
generally fertile, and in the valleys and irrigated 
plains it produces good crops, but the method.s 
of cultivation, particularly in the remoter areas, 
arc primitive. Farms are mostly small and arc 
usually worked by tlic owner and the members 
of his family. 

Turkey is essentially a bread-eating country’, 
so that wheal takes precedence over all other 
crops. About 4 million tons arc produced in a 
normal year — about equal to the production of 
Australia. Turkey also produces about 2J 
million tons of excellent barley and another 
1 J million ions of other cereals. 

Industrial crops arc very important, both as 
the basis of manufactures and for export. Tlic 
most valuable is tobacco, which is grow’n prin- 
cipally in the coast.al areas of the west and north. 
Colton is next in importance, a third of it being 
long staple cotton similar to that grown in the 
United States, while tlic remainder is short 
staple, like Indian cotton. Tlic growing of 
sugar-beet is a recent innovation: yet Turkey 
lias already become almost independent of 
foreign .supplies of sugar- Turkish iigs, raisins, 
olives, and hazel-nuts arc renowned throughout 
the world. Figs and sultana raLsins arc pro- 
duced in the west coastal areas and arc exported 
mainly to Britain. 

Turkey has been called a country rich in poor 
mines. Tliis, in a broad seme, is true. Ncs’crtlic- 
less, she possesses important deposits of at least 
two minerals, coal and diromiura. Lignite, 




iron sulphur copper lead s her and other 
minerals are abo mined Oil too has been 
found but so for no important held has been 
discovered 

The census of 1945 shois ed that the population 
is nearly ig millions of vvl om 860 000 live in 
Istanbul (q v ) the largest city 198 000 in 
Izmir and SS7000 m Ankara the capital 
There arc half a dozen towns with between 
50 000 and 100 000 inhabitants Three quarters 
of the population hve in villages and work on 
the land 65% of the people arc TniVs 9® „ aie 
Kurds a haidy people who live m the hgh 
lands of the south east The remainder arc 
Arabs Greeks Armcmans Jc\vs and Europeans 

Turkey is potentially a rich country, but it 1$ 
only partially developed and the people 
generally are poor 
See also Vol I Turks 

TXmKMENSKAYA (Turkmenistan) The 
Soviet Soaal st Republic of Turkmenskaya lies 
north of Persia on the cast coast of the C^pian 
Sea (see Map p 459) The greater part of its 
area is semi-desert or desert roamed by nomads 
with herds of cattle sheep and goats Cultiva 
tion IS 1 mited to oases where cotton wheat 
mulberry trees (for silk worms) and orchards 
can be imgated At Ashkhabad the capi tal^ 


there are cotton s Ik ai d t oollcn mills, and 
meal packing stations Tlie Kara Kum Desert 
t hidi forms a large part of Turkmenskaya 1 as 
sulphur and silver deposits and coal copper 
and lead mines There are oil \ ells near the 
Caspian Set 

See ako U S 5 R. 

See alM \ 0] I Soviet Central Aslu« reoTLES 

TURQ,UOISE The unusually bnlliant blue of 
this stone is probably the main reason for its 
popuianty for it is ctpatpic soh dots not take 
a high polish tends to fade in colour and ought 
not to be immersed in water Pure pieces arc 
rare and very often matrix turquoise is used — 
that is to say turquoise mottled fay pieces of the 
stone in which it is found It is a phosphate of 
aluminium containing a little of the oxides of 
iron and of copper 

Persian turquoise which is blue is the best 
Egyptian stones are green while Mexican 
turquoise ranges from pale blue to green In 
the East turquoise is thought to bnng good 
fortune to its wearer and it is used often in 
r ngs and to ornament daggers knives and 
sheaths 

See also Mc<-erals Colour Plate opp p s88. 

TYPHOON, see Hurricane 
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UGANDA. Tjiough this British East African 
rOHtitry Jics across the Equator (sec Map, p. 5), 
it is for the most part so higli that the climate 
ts aot unbearably hot. In its south-east corner 
h tlic iiorthcrn half of Lake Victoria, from which 
Uiscr Nile flows northwajds through the 
'hallo-'.' LakcKyoga, covered with papyrus and 
t-atc! -lilies, and over the Murchison Falls into 
(he Rift Valley. The Rift Valley ciosscs tiie 
north-western corner of the country'. On the 
‘^auth-westem border there is the great range of 
Ruvcnrorl, the Mountains of the Moon, with 
i‘s siiow-covcrcd peaks and glaciers — even on 
the Equator. On the eastern bolder the im- 
mense old volcanic cone of Mount Elgon rises 
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to over 1 5,000 feet. Most of Ug.itida consists of 
fl.at-tojapcd. grass-covered hills dotted with trees 
and cut by valleys, in the bottoms of which arc 
papyrus swamps. The lower slojics of the hills 
.irc thickly cultivated. 

Round Lake \'ictoria, on the slopes of the 
Ruwcti'zori Mountains and Mount Elgon, and 
in the Rift A'allcy, the pcoi^lc arc gardencis. 
Each mud and thatch house is surrounded by 
plantain 01 chords and gardens, where the 
women grow sweet potatoes, mairc, cassava, 
and ground-nuLs, 

North of Lake Kyoga thcie is less rain, and 
grain crops, such as maire, millet, and soighum, 
arc grown. Tlic people of the north have dilTct- 
ent ways from those of tlic south: they build 
their homes in villages, cultivating the land 
round about. Sometimes they join in order to 
cultivate big fields of cotton or ground-nuts. 
They arc beginning to use ploughs hcie and 
there; but usually the plots are so small that they 
can only be cultivated with hand-hor's In the 
dry south-west, cattle-herding is the main 
occupation. 

See ako Ea-st Africa. 

See also \’ol. I: East Ai ricans; Nt i > \ ni< -.ss 

UKRAINE. The north shous ut the Bi.ack 
Sea (q.v.) arc the southern br u"d.iry of the 
Soviet Socialist Republic of L ki 'u ( ^'c Maj), 
P’ 459 )- Ukraine means 'he ’bi ii r l.md’, ami 
for many centuries this coimti\ . is the scene of 
raids and warfare betwrtu the Russians, the 
Poles, and the Gcrmar' !«' d.iy its intensively 
cultivated farms and b ' industries support 
about one-fifth of the uon of the U.S.S.R., 

though the Ukraine u.,' 11 occupies only about 
onc-fifiicth of the area of the U.S.S.R. 

The Ukraine is p.rrt of the Great Plain of 
Russia, In the norlii, level plains broken by 
woods and marshes continue nortli-v.cstward 
into BtXLORUss'A (q v.). Here, the rearing of 
dairy-cattle is the main occujmtion, grass and 
potatoes the chief crops. To the south iic-s the 
‘steppe*, which forms about three-quarters of the 
Ukraine, 'flic northern steppe used to be 
covered with woodland, but much of this lots 
been cl 'red. 'ihc River Dnieper dis'ides the 
northern 'tcppc into almost equal cast and west 
dnisiou'-, flowing through ordiards, viney.irds, 
and fields of sugar-l>cct, grain, .and potatoes — 
a land where pigs arc bred and dairy-ctsidc kept. 
Villages arc often s'cr/ lovdy, their Uiatdied 




cottnges being set Amid ordiards and woodlands. 
Tl]c soulhcm steppe, the real ‘steppe’ land, is 
treeless. The flatness of its broad plains of rich 
black soil (it is often kno\\n as the ‘Black Earth 
Land') is broken only by tlic deep ravines of 
streams, often dr>'. TTie large collective farms 
of this great grain region arc cultivated in huge 
fields, so that before liarvcst there appears to be 
a sea of standing com. lljcse farms are now 
highly mechanized. In viintcr, Uic country is 
covered uiih snow; in spring, the fresh green of 
the }oung com and the masses of wild flov^ers, 
mostly bulbs, mate the country lovely, but as 
the heat of summer bums up the land, all be- 
comes brown and dry. In the vallc>' of the 
Dnieper grapes and peaches arc grosm, and 
towards the south, cotton, rice, tobacco, sun- 
flovseis, and melons. 

In the extreme south, the beautiful Crimean 
Peninsula juts out into the Black Sea. Tlie 
Crimea lias the mildest climate in the whole 
U.S S R. Rain falls in the vWnier, and the 
summer beat is tempered by the sea. 


Besides industries arising from the agriculture 
of the Ukraine, such as flour-milling, distilling 
of potato alcohol, refining of sugar-beet, leather' 
work, and cotton-weaving, there are great mdus' 
tries dependent on its mineral wealth. Coal, 
limestone, and iron-orc are mined, and salt, 
mercury, bauxite, and manganese arc also ob- 
tained. Electricity is generated by a power- 
station on the Dnieper and also by coal-drivcn 
stations in the east. Iron and steel goods of 
many kinds, fertilizers and chemicals arc manu- 
factured at Kiev, and river-boats built. Tlie 
Dnieper and its tributaries carry much local 
traffic. Heavy goods, such as pig-iron, arc 
carried by barges, vnIiiIc timber is floated down 
There is an c-xccllent railway network. 

The most important cities of the Ukraine arc 
Kiev (tj.v.) and Kharkov. Kiev is the third city 
of the U.S S.R., renowned both for its ancient 
liisiory and its modern industry*. Kharkov is 
only some 350 years old, having become im- 
portant first as a commercial and later as an 
industrial centre. lib one oflhe most important 
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r-in-fring towns in the U.S.S.R. Until 1934, 
t Kiev took its place, it was the capital of 
;; I- l^kf.sinC. 

IXSTER, sa luntJVKD. 

I'NITED STATES OF AMERICA. The 
r.S.A. iins a population of 151 millions, and is 
shrfotiith largest country' in the world, only the 
U.8..S.R.! Canada, and Brazil being bigger. It 
f«’.i rf. an area of over three million square miles 
h hou.'idcd on the north by Canada, on the 
by Mavico, and on the cast and svest by 
tl'- Atl.antic and Pacific Oceans. .'Mong the 
<<.ru co.ast arc the great ranges of the Rocky 
MtiCvTAiNS {q.v. ), which, with the Cascade 
red the Sierra Nevada Mountains, stretch in 
a long but not unbroken chain from Canada 
to California. The highest peak in the U.S.A 
i' Mount IVliilncy in California — over 14.500 
fert .above sea-level — only 86 miles from which 
i< Death Valley, the lowest point in the country', 
276 fret below sea-level. In the cast the other 
neat line of mountain ranges, the Ai’PAlacui.ans 


(q.v.). stretches from Alabama to the St. 
Lawrcticc. Between the .Appalachians and the 
Rocky Mountains arc the prairies, great rolling 
plains with less and less rninfldl the farther wsl 
they arc, until near the Rocky Mountains there 
is scatxely enough rain to .allow gnass to grow. 
Variations in rainfall and climate have an 
important cflcct upon the occupations of the 
people. In the eastern prairies arc the great 
corn (maize) bclt.s; to the west and north-wc.st, 
where the climate is drier and cooler, arc svhcal- 
lands; farther west still, where the rainfall is 
loo small to grow crops and svhcrc even grass 
is scanty, arc great ranches. Cattle atid sheep 
need to wander o\ er large arc.as of these in order 
to get enough to cat. I’his is the countiy of vast 
treeless plains where buffaloes onre roamed. 

The chief river of the U.S.A. is the Mississippi 
(q.v.) — 1,700 miles long. It flows across the 
countrs’ from north to south, from Minne.sota to 
the Gulf of Mexico, and is joined by other 
mighty risers, such as the Missouri, the Ohio, 
the Red River, and the Arkansas. Together 
they form one of the largest inl.and navigation 
systems in the world. 
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The United States of Anicnca is so big that 
in many v-a^-s it is more a continent than a 
country Isew York (q v ), the largest aty on 
the east coast, is nearly 3 000 miles from Los 
Angeles (q v ), the laigcst on the tvest, and the 
fastest trains take three da^-s and t\%o nights to 
cover the distance In vanations of chmate, too, 
the country resembles a continent In the south 
uest it IS like that of Spam m the north hke tliat 
of Isorvsay Maine and Michigan may be buned 
deep in sno\s, Mhile Florida and Texas are 
enjoyang tropical heat A Bostonian ssould find 
himself more at home in London than m New 
Orleans and to a na(t\e of South Dakota, the 
scenery of the Hudson Nalley m the north east 
nould appear strange and foragn But m any 
small area there is much less variety of scenery 
than tliere is in Bntain This is one reason why 
Amencans dislike walking for in America one 
cannot, as in Britain include in a days walk 
hiUs and lowlands seaside and woodlands Very 
long distances often have to be coscred before 
there is a real change of scenery There are 
many long straight roads, along which the 
Americans speed m high pow ered con 
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Tlie United States has been said to he the 
richest country in the world It has made great 
use of Its rich mineral wealtli, and has produced 
more than three-fifths of the worlds supply of 
petrol, and almost a half of the zinc and lead 
But as some of the less developed parts of tlie 
world such as eastern Asia and South America 
become more exploited, the relativ e position of 
the USA may be less favourable The United 
States w also a great agncuUural country, 
famous for its cotton and tobacco plantations 
Its wheat fields and cattle ranches its fruit and 
Its dairy produce Skilful organization brings 
the varied products of the country swiftly to 
market There arc 121 major railroads some of 
them crossing mountains and deserts Roid 
transport has been developed to a fir greater 
extent than m any other country and it is esti 
mated that one third of the world s paved high 
ways, and nearly four fifths of its motor 
vehicles are m the USA \Vatcr transport » 
also very important, and there are steamships 
on great rivers like the Mississippi the Mis 
soun, and tlie Ohio on the Great Lakes (q v } 
and on canals like the New York State Canal 
Air services not only from the U S ^ to 
other countnes but also from one part of the 
USA to another, are being more and more 
used 

The U S A IS often divided into regions w Inch 
have certain features m common — the Industnal 
Nortli East, the Middle West the Old South, 
a region made up of the Great Plains tlie Rocky 
Mountain States and the South \Nest and 
finally, the Pacific coast states The Industnal 
North East includes the New England states 
north and east ofNcw York which were settled 
onginally by the Pilgrim Fathers It is still 
stern and rockbound country, where farming 
IS very difficult, but there is abundant water 
power and many big mdustnes Tlie chief city 
IS Boston (q v ) which, despite its mixed popula 
lion prides itself on being the most Engl sh city 
in the United States The region extends south 
and west through the states of New York 
Pennsylvania New Jersey, Delaware Mary 
land, and West Virginia The most important 
cities are New York Philadelphia and Pitts 
burgh — celebrated for Us great steel smelting 
works — as well asWASiiDiGTON (q v ) the Federal 
capital 

The Middle ^Vest region is oddly named 
because tlie "states of Ohio Indiana Illinois 
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Canada through Idaho, Montana, the Da&otas, 
'IV^oming, Nebraska, Colorado Kansas, OU^* 
homa, to Texas and Nets Mexico It is sparsely 
peopled and most of the land is fit only Ibr 
pasture, though in the Dakotas, for instance, 
there are large areas of ^^heat This is the cOW 
bo> country, but verj different now from the 
Wild West of fiction Although the cowbo) ^till 
lives on a ranch, to day he is just as hkel> to ride 
on the plains m a motor car as on a buck>ng 
broncho Here, too, live the descendants of the 
Plains Indians «ho until the dilute man car^e, 
lived by hunting the buffalo {see AkerkIAN 
Indians, Vol I) 

Imgauon vs being developed in the West, and 
stnkmg results are seen from the Roosevelt Dam 
in Arizona, llic Boulder Dam (q v Vol VlU) 
on the Colorado River, and vegetation scheincs 
round Salt Lake City in Utah Texas and 
Oklahoma have nch oil wells and mincf^ls 
bring wealth to the Rocky Mountain states 
West of the mountains in the south there is CAh 
forma, still a land of promise to many Am^“ 
cans, except for the south cast, where it merge* 


into the deserts of Arizona and Nevada (see 
Colorado Desert) The greater part of tlie 
state, including the towns of San Fr.\ncisco and 
Los Angeles (qq v ), has tlic most ev en climate 
and the greatest variety of scenery m the United 
States It IS a great fruit growing area its huge 
fruit farms being called ‘ranches From San 
Francisco a magnificent highway runs north for 
a thousand miles to Seattle In the states of 
Oregon and \\ ashington there are orcliards and 
mighty forests w ith great lumber camps 
Sec also Vol I Aviericaiis. 

UNIVERSE. Tlic universe (Lat cerUre versus 
to turn, and unus, one) vncludra not only tU the 
heavenly bodies wluch ‘turn as one but also 
the void in which they turn In Space (q v ) we 
leam that this is no longer thought of as un 
ending The various types of heav enly body arc 
desenbed m separate articles under Comet 
Earth, Meteor, Moon, Nebui-ae Planets 
Stars, and Sun, their ‘apparent movements 
or the movements they appear to have as viewed 
from the Earth, v\all be found under Astronosiy, 
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MonrsN'. Here we shall deal with their arrangc- 
iri’-n! in the heavens. 

When we look at the night sky we might think 
liir;?. apart fiom the Moon (and by day the 
all U)c other lights we see arc very much 
t!»c »urie size and. quite possibly, much the same 
d.oaiicc away, ^^'c should be vcr>- wrong. Let 
m first tliink of our little Moon, about a quarter 
th" size of the Earth and a mere quarter of a 
jaiiiion miles away from us; then of the Sun, 
immd which the Earth and the other planets 
remlvc, as the Moon revolves round the Earth. 
We think of the Sun as enormous, since it is 
tnorc than a hundred times larger than the 
forth in diameter; but some of the stars we see 
.1'* tiny points of light arc really so vast that they 
fouid engtilf not only the Sun, but more than 
the uliolc orbit of the Earth, which is some i86 
million miles acro.ss. They lie at such un- 
thinkable distances away in space that although 
tilt light fiom the Sun travels 93 million miles 
in the Eartli in eight minutes, their light takes 
more than three-quarters of a million years to 
re-sch us. And these vast stars arc small com- 
pared with some of the clouds of glowing matter 
v,r laiow as nebulae, certain of svhich have been 
photographed through enormously posvcrful 
tflcsropcs at distances up to five hundred times 
father still. 

One region of the sky seems particularly full 
of St, Its, the great hazy belt of light knoavn .ns 
the Milky ^Vay or Galaxy. This stretches from 
hori,'on to horizon, passing within about 30” of 
the Pole Star and through the Constellations 
Cassiopeia, Perseus, Scorpio, and Sagit- 
tarius— where it is densest and brightest. The 
hcht given by it is twnce as great as tirat of tire 
rt-u of the stars in the sky. 

It has been suggested th.nt the Milky \Vay is 
a flattened disk of stars, or spiral nebula, and 
dw Sun (with its little solar s^’stem round it) 
ja-t one of the Itundrcd thousand million or so 
ftars in it. Such spir.nl nebulae exist in very 
parte of the heavens. If our Milky 5 Vay 
icaliy te .n .spiral nebula, it seems that the Sun 
'' not .nt its centre (which lies more in the 
•iiirction of Sagittarius) and that tlic whole 
't-'Sens b rot.ating. 

Xt rsrtew. (q.v.) of other types are found in the 
and many of the spiral ncbul.ac can be 
at riglu-anglcs to the plane of the Milky 

■g‘'. Spcciroccopcs show that these nebulae 
ittas to be rapidly receding from our sptem, 


UNIVERSE 
and this has given rise to the idc.a that the uni- 
verse is expanding. Some .astronomers, however, 
doubt this interpretation of the speettoscopc 
readings — and since the mathematics of Rrj.,\- 
TivtTY (q.v.) suggest that the universe in.ay be 
either expanding, shrinking, doing both in Itiin, 
or doing neither, no dclinitc conchteion can yet 
be readied. 

The Milky W.ay seems to be larger than most 
of the nebulae; btit mc.xsurcmcnts arc not c.asy. 
Between these ‘island universes’ arc immense 
expanses of space — so immense, indeed, are. the 
intervals between the heavenly bodic,s in general, 
that although to our eyes the myriads of .stars in 
the skies seem to be almost toucliing each other, 
we ought really to think of them as no more 
closely packed on an average than forty or fifty 
oranges would be if tlicy sx'crc di.stribiitcd 
tlnoughout a space the size of the Earth! 

There arc strong reasons for thinking that the 
Universe cannot have existed for ever and that 
creation took place at some definite time in the 
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TIIS CRCAT NEBULA IK ANOROMCSA 
Atkland ObsmatDty 


past Various pieces of evidence suggest that 
this event happened approximately three thou 
sand million years ago {ste Earth History of) 
See aho Astronomy NfocERN, Ajironoky, Hbtory 
0? Astronomy Mcasurcs cnts op 

URAL MOUNTAINS. These run from north 
to south for some 1,500 miles across the U S S R , 
and form the traditional boundary between 
V>iTcspe acrA Mia \stt Ma-p, -p 45^) 

In the Carboniferous period {see Earth 
History or), the Earth s crust in Asia was forced 
against the eastern edge of the stable block of 
the Great Plain of Russia and crumpled up, 
making the Ural Mountains As pressure was 
from the east there was greater disturbance on 
the eastern side of the mountains, which now rise 
steeply above the plains of Soviet Asia On the 
west they rise gradually from the eastern edge of 
the Great Plain ofRussia In the far north the 
Urals consist of one narrow range but south of 
the Arctic Circle this broadens into the four or 
fu e parallel ranges of the central Urals Near 
their southern end the Urals become undu 
lating country of ranges and hills 
Except tou ards the south the Urals have little 
rugged grandeur or tvild beauty Forestal 


ndges fall gently to wide valleys In the north 
tlie coruferous woods give way near the ridge 
tops to a low tundra type of vegetation In the 
central Urals there are mixed woods with a large 
proportion of birch The southern Urals arc 
diiTerent in that the ndges arc higher and the 
valleys between are deeper and have steeper 
sides It IS steppe country, and there is little 
woodland except on the ridge tops 

To day the Urals arc of great importance 
because of their mineral wealth — it is said that 
practically every mineral occurs in them Iron- 
ore is the most important and there arc vast 
deposits of extremely pure ore, but chromium 
ni^el, bauxite, copper, manganese, wolfram 
zinc, lead, silver, and platinum are all found in 
quantity Coal is mined m the west and there 
arc several oil fields In addition there are nch 
deposits of potassium salts, of asbestos, and a 
considerable wealth of precious and semi 
prcaous stones 

Great industries have risen in the Urals, in 
eluding Oil and steel works, copper refineries, 
general engineering, chemical industnes, and 
paper and cellulose mills Agnculture has made 
advances too Round the big aties there are 
market gardens and dairy farms In the south 
the steppe lands grow rye, oats, and wheat 
Cattle, sheep, and horses are reared 

There arc several towns in the Urals with 
populations well over 100,000 The largest are 
Sverdlovsk (about 500,000), Ufa Izlevsk and 
Magnitogorsk The last lies at the foot of 
Magnetnaya Mountain, which is composed 
almost entirely of iron ore 

URANIUM This hard, white metal is the 
heaviest element existing in a natural state (a 
few heavier elements have been made arti 
fiaally) It is radioactive, and by giving off 
particles and rays, transforms itself m the course 
of millions of years into a senes of different 
elements, including radium, ending finally as 
lead {see Atom Fig 3) The ore of uramuro is 
pitchblende’ which consists pnncipally of 
uranium oxide, but contains also a small 
amount of radium Smee radium is a product 
of the decay of uranium it is ahvays present m 
die ore In recent years, uranium has become of 
immense importance, since it is the only element 
which, in our present state of knowledge can 
conveniently be used for the production of Atomic 
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r. frf.v {q.v. Vol. VIII). Urnniiim deposits 
nekno-A-n in Snxony, Bolicmia, the U.S.S.R., the 
iv’rian Ciongo, East Africa, Colorado, and 
Cjn.-’d.i; hut thcic can be little doubt that other 
puree; of supply wH shortly be exploited. 

S'T alrt Matttp (di.irt) ; Metal OnrA. 

UR. 4 NUS, st{ Pi.^\NTTS, Section 9. 

URUGUAY. Tliis is the smallest country' in 
Svnli America, and has a population of rather 
o\(t uso millions. It lies on the Atlantic coast, 
si/1 is surrounded on three sides by sealer (see 
.Map, p. .115). On the cast is the ocean, on the 
">'uh the great estuary' of the Rio dc la Plata 
fRiver Plate), and on the tvest the River 
Untgtt.iy, the boundary with Argentina. Even 
ihf northern boundary' with Brazil is partly 
rr-’cle by natcr — in the north-rvest, by a tribu- 
t.-'iy of tlie Uruguay, the River Quarahim, and 
in the tionh-casl by the long Lake Mirim. Tlic 
Riter Uruguay is navigable as far as Salto, some 
200 miles above the cstuaiw, and has many good 
ritcr ports. Its shallow waters and well-wooded 
shores make a paradise for smugglers, and in 
spite of many customs posts on both sides, a 
p'sxl deal of smuggling goes on betsveen 
Uruguay and Argentina, Tlic river has many 
tributaries flowing eastwards, the largest of 


URUGUAY 
wliich is the Negro. This river and its tributaiies 
form a complex inigation scheme watering a 
large part of the country, and they also provide 
a system of v.'atcrways used by niotor-biunchcs. 

Uruguay is a country of rich, rolling grassy 
plairr. broken in the north by losv rocky ridges 
which stretch up into Brazil. Hie plains arc 
well watered, their rich fertile soil supporting 
both woodland and meadow. In the spiitrg, 
they' arc Irrilliant with purple wild flowers — and 
these, with the purple mists that gather in the 
distance, have given Uiugrray the name of 
the Purple Land. On these ricli grasslandsarcthc 
ranches, which with their great herds of cattle, 
horses, and sheep, fonn the principal wealth of 
the country'. Enormous meat-packing houses 
chill or freeze the beef and mutton for export to 
Europe. Large quantities of meat extract, in 
liquid or jelly form, .arc al.so produced. In the 
south-west a .Swiss colony producc,s fine butter-, 
crc.am, and chcc.se. Ur-uguay has a mild and 
plcasarrt climate, which varies little between 
winter and summer. The winter's arc so mild 
that no shelters arc needed for the rattle, and 
they roam at large over the gently rolling jilarns, 
well-watered and well-fed. 

MoxTTvtnro (q.v.) is the c.apital. Salto and 
Paysandu, both on the River Uruguay, arc the 
nc.xt most important citicN, and the. country' h.as 
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some of South Amcnca’s finest sumincr resorts, clim'ite gets more and more extreme In the 


with a chain of excellent bathing beaches along 
the coast of the Rio de la Plata 

Sec also Soimi America 

See also Vol I Uruguayans. 

U.S S R. The Union of Soviet Socialist 
Republics occupies about one seventh oftheland 
area of tlie \\orld, three quarters of it being in 
Asia It stretches ivestivards from the Bering 
Sea (^^here it is onl\ 36 miles distant from 
Alaska) to the Baltic Sea, and south from the 
Arctic Ocean to the Black Sea, the Caspian Sea, 
and the mountains and deserts of the heart of 
Asia (qq v ) 

There are sixteen Soviet Socialist Republics 
m the Union Of these the RSFSR (the 
Russian Soviet Federative Socialist Republic) 
(qv), occupying about three quarters of the 
U S S R , is by far the largest The other fifteen 
Soviet Soaahst Republics are Finno kareua, 
Estonia, Latvia, LrnruANiA, Byelorussia, 
Moldavu, Ukraine, Georgia, Azerbaijan, 
Ariie.via, Kaeawjskaya, Uzhekbkaya, Tadjik 
SKA\A, Kiroiskaya, and TtmKMENSKAYA(qq v ) 
These Republics each return 25 deputies to 
the Soviet of Nationalities which, together with 
the Soviet of the Union, forms the Supreme 
Soviet The Soviet of the Union 11 elected by 
all citizens over 18 years of age, on the basts of 
one member to each constituency of 300,000 
people {see Russian Covstitution, Vol X) 
Fhc total population of the USSR js 193 
millions 

The Great Plain of Russia stretches across 
European Russia and across the northern part 
of Asiatic Russia as far as tlie Yenisei River 
I o the south w est are the Caucasus Mountains 
(q V ) of Georgia, Azerbaijan, and Aimenia, 
which run from the Black Sea to the Caspian 
Sea To the south cast arc the great mountain 
chains which curve from the Pamir Mountains 
through Tadjikskaya and Kirgiskaya East of 
the Yenisei and extending northward beyond 
the Arctic Circle, are the high plateaux, deserts, 
and mountain ranges of north cast Asia The 
Ural Mountains (q v ), crossing the Great Plain 
from north to south, form the traditional bound* 
ary between Europe and Asia 

Climate cveryavhcrc in the U S S R b conti* 
ncntal {set Climate, Section 3) As the Arctic 
Ocean is neared, winters get longer and colder, 
and summers shorter and cooler Eastward the 


south west there arc short mild, wet winters and 
hot dry summers The absence of high moun 
tains and platcaiLx in the Great Plain of Russia 
results in a gentle gradation of chmate north 
ward and southward and in an absence of 
sudden changes of way ofhfe 
The USSR is a land of great rivers In the 
western USSR the Great Plain is crossed by 
the Dvina, the Dnieper, the Don, and the 
Volga (q v ), and these are linked by canals to 
make a walenvay from the Black Sea to the 
Baltic In eastern USSR the Yenisei and 
the Amur (m the extreme east) are navigible 
for over 2,000 miles from their mouths and the 
Lena is navigable for smaller craft 
The full resources of the USSR are still 
unknown, but it is known that within her wide 
frontiers almost any raw material can be ob 
tamed cither by cultivation or from htr rich 
mineral deposits Coal is found in abundance 
in several areas, there are three main oil regions 
round Baku on the Caspian, the Pechora River 
in the north of the R S F S R and the island of 
Sakhalin m the extreme east, iron and many 
other minerals and precious stones are present 
in quantity Wool, cotton, and flax arc grown, 
most of the cotton coming from Uzbekiskava 
where the plantations are irrigated, and Azer 
baijan Great quantities of gram come from the 
rich steppe lands on the Great Plain A vast 
amount of Umber comes from the taiga 
regions, the stretches of coniferous forests in the 
north New roads and railway-s, towns and 
industries have sprung up, and agriculture has 
been revolutionized by mechanization and the 
cultivated areas greatly extended The USSR 
IS no longer a backward, impovenshcd country 
of illiterate peasants, but a world power with a 
great potential future 
See abo RSFSR Asia 

Sec also Vol I Russians Siblrian Peoples Soviet 
C eNTRAL Asian Peoples 

UTAH, U.S A , see United States of America 

UZBEKISKAYA (Uzbekistan) The Soviet 
Socniist Republic of Uzbckiskayi has Tashkent 
as its capital and Samarkand and Bokliara 
(Bukhara) within its borders 
Uzbekistaya lies between Turkmenskaya and 
Tadjikskaya, with Kazakhskaya to the north 
and Afghanistan to the south {see Map opposite) 






UZBEKISKAYA 


460 



Ttll O OW AY UZOLKtSkAYA SCR 


North west Uzbekisk-xya is part of the deserts 
round the south of the Aral Sea The Amu 
Dar ya River, the 0 \us of legend, separates the 
sand desert of Kara Kum in the west from the 
stony clay desert of Kizil Kum On the latter, 
stretches of poor steppe grassland provide pasture 
for sheep, including the Karakul breed which 
yield shjns of AstraUian and Pcnian lamb The 
Amu Dar’ja is a fast flowing, large nver, 
bordered by an irrigated belt in which wheat, 
cotton, and fruits arc grmvn South east of the 
deserts, Uzbckiskaya rises to the foot hills of the 
Tien Shan Highlands and the Faroir Mountains 

The largest cultivated area in UzbeViskaya, 
and the most fertile, is the irrigated Fergana 
valley in the cast Cotton is growm, as well as 
sugar beet, vines, fruit of many kinds, and even 
nee Sheep, horses, and cattle arc reared 
Uzbckiskaya has coal mines and, in the south, 
oil wells 

The three mam toivns arc all ancient aties 
Tashkent, the largest city and the capital, is the 
centre of trade for a large part of Soviet Asia 
To the old aty, with its low flat roofed houses 
its colourful bazaars, mosques, and tall mina 
rets, there has been added a new aty of fac 
tones flats, hospitals and schools with broad 


roads, electnciiy, and buses Samarkand ihf 
capital of Asia m the time of the great Tamer 
LANE was the Golden Cit> captured in turnb) 
Alexander the Great and Gsnohis Kiia.- 
(qq V Vol V) and by the invading armies that 
swept in restless waves backwards and fonsard^ 
across the eastern boundary of Europe ISithii' 
the walls of the old city there are nchly adorned 
mosques and schoob, and the tomb of Tamer 
lane Round the walls are gardens vineprds 
and orchards Modem Samarkand has fac 
tones, mills, power stations, schools and broad 
streets Bokhara is still an eastern city almost 
wntoMKhed, Cor tKe. new town, wvtiv \ts enttaw 
mills and modem buildings has been built on 
the railivay nearly 10 miles away Old Bokhara 
ts surrounded by mud brick w’alls over 15 miles 
in length, pierced by eleven gates W ithm the 
waUs are 365 mosques, a reminder of the 
religious fanaticism of the city, and rows oflow, 
flat roofed houses, each built round a courtyard 
so that from the narrow streets no sign of life i5 
apparent In the great vaulted market place of 
bazaar are still displayed the rugs which arC 
knoivn throughout the world, as well as silks and 
jewellery made by native craftsmen 

See also USSR. 

See abo \ ol I Soviet Ce-vtrax. Ahav Propixs. 
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VALENCY, srt Ghcmi-itoy. 

V/MXEYS. A valley inay be a narro\v clc- 
prts.<ton in a hill-side down which a stream 
turnliles, or it may be a wide, broad, flat plain 
Iwiticrcd by gently rising slopes; it may be a 
deep deft in rocks with water foaming at the 
i'ottom, or it may be a fertile trough bounded 
by difled walls; it may be U-shaped in cross- 
sfriion, or it may be V-shaped. It may not even 
he tailed a valley, but instead, because of its 
shape, a ravine, a canyon, or a gorge; or bcc.ausc 
i-f i|s iocHality, a glen, a dale, or a strath. There 
arc vallrp, called dry' valleys or wind gaps, 
uhidi no longer have streams in them; and 
there ate valleys which end off by opening 
ftultlenly into another valley, high up in its side: 
these are called hanging valleys (rre GI..^CIATIO^•). 

Most valleys owe their origin to a river. 
N’onn.aliy a river in its upper course cuts rapidly 
(iouu into the ground, so tliat a V-shaped hollow 
uith steep sides results; but gradually wind and 
tain wear away the sides into more gentle slopes. 
Ibe river itself widens the valley floor; for 
'Aherever the nature of the ground has made a 
slh:ht curve in its course, the river tends to cn- 
i.rrge tljat curve by undercutting the bank 
against which the current strikes. In its middle 
coioe the river cuts down into the ground less 
r.'ptclly, so that the wearing asvay of the valley 

Ir? keeps pace better with the deepening of 
diA valley floor, and a much wider and shallower 
^ tKUlis. Eventually the sides of the valley may 
1 '•come 'JO flat and the valley floor so w idc that 
the \ -sh.opc is not immediately noticeable, and 
fl.f lovtcr river valley looks like a plain {see 
Ibwiivjios*). 

lu arras of very hard rock, streams tend to 
•A.ij.v lines of sveaViness, such as ‘joints' (or 
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cracks), and gradually cut a gorge through the 
rock. The hard sides of the valley do not then 
weather asvay into slopes, but become cliffs. 
Gorges arc fonned in otlrcr w.ays too: one of the 
most famous gorges or canyons, the Colorado 
Canvo.s (q.v,). is to a large extent the result of 
so small a rainfall that the down-cutting action 
of the river h.as far outstripped the wc.athcririg 
away of die valley sides. In mo.st limestone 
areas, the rivers flow underground in channels: 
where the roofs of these channels have collapsed, 
a gorge results, as, for example, in the Cheddar 
Gorge (see Cavils). 

U-shaped valleys result from ice action. 
During the Icr.-Aon (q.v.) large areas of the 
world were under the action of ice, and even 
to-day there arc many mountain arras per- 
petually covered by snow and ice. U-shaped 
valleys arc the channels of former Glacirrs 
(q.v.) or rivers of ice, and their bare, smoothly- 
worn sides arc witness to the immense power of 
the ice. The glens of Scotland, the dales of the 
Lake District, and the valleys of the Welsh 
Mountains arc glaciated valleys. 

As route-ways, valley's have been, and still 
arc, of great importance in mountainous coun- 
try. In slightly billy counir)’ they were often 
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avoided, for their marshy and tvooded floors 
were less easy to travel along than the drier, 
more open hill ridges. In very hilly and moun- 
tainous country, however, the valleys are the 
only route-%vays, and it is the mountains with 
no well-devclop^ valleys that form the greatest 
barriers, e.g. the FyncNEES between France and 
Spain, the Pindus Mountains of the Balkans, the 
Caucasus of the U.S S.R., and the Andes 
{qq V.) of South America. 

In hilly and mountainous country', too, 
valleys are important as being the only places 
where man can settle.' Their more sheltered 
climates, and the presence of water and of soil 
to cultivate, resulted in valley seUlements from 
very early times. Since communication tvith 
neighbouring valley settlements was often dilfi- 
cult, each community tended to develop its own 
way of life and social consciousness. It was in 
river valleys that most of the early civilizations 
of the ivorld grew up — as, for instance, tlic 
Egyptian Civiuzation in the Nile valley, the 



civilizations of the Sumerians, Babylonians, 
and Assyrians in the Euphrates and Tigris 
valleys, the ancient Indian Civilization in the 
Ganges valley, and the ancient Chinese 
Civilization in the valley of the Yellow River 
(qq.v. Vol. I). 

VALPARAISO, see Chile. 

VELD, see Grasslands, Section 3. 


VENEZUELA. This is the most northerly 
republic of South America, and borders the 
Caribbean Sea {see Map, p. 415). It is a country 
of extremely varied scenery, ranging from snowy 
mountains to tropical grassland or steamy 
tropica! forest and sivamp, much of which is 
practically unexplored. 

In the west, the northern tip of the Andes 
Mountains forks into two branches, separated 
by the big, shallow lake of Maracaibo. Tlie 
western branch strikes northwards, making the 
western boundary between Venezuela and 
Colombia. The eastern branch, the Sierra 
Nevada de Merida, runs north-cast>vards to the 
coast and turns castw’ards along the coast, as 
the Maritime Andes. The Sierra Nevada dc 
Merida is a series of parallel ranges of sno\v-clad 
mountains rising to over 15,000 feet The vallcj's 
between the ranges are themselves higli above 
sea-level. The Maritime Andes are two parallel 
mountain ranges separated by a fertile valley m 
which live a large proportion of the people of 
Venezuela. In this valley is Caracas, the capital 

The low, rather marshy, cotton-growing 
country round Lake Maracaibo m the north- 
west has become very important since about 
1920, when rich oil deposits were discovered and 
e-xploiled. Venezuela is now one of the main 
oil-producing countries of the world Some of 
the wells have been drilled in the shallow lake* 
bed itself, and the derricks rise high out of 
the water. The town of Maracaibo, on the 
west shore, is the second largest town in the 
country. 

South of the Maritime Andes lie the lowlands 
of V.he Orinoco Ryitti and many 
This mighty river is navigable for over 1,200 
miles from the sea. It varies greatly in volume 
and in depth, and in the rainy season it floods 
thousands of miles of the tangled jungle and 
swampy forest which border it, especially in the 
lower reaches. This wet forest land is the home 
of a great variety of tropical plants and animals. 
In the western and higher part of the Orinoco 
lowlands are low, flat, grassy plateaux, called 
‘llanos’ on which herds of hones and cattle arc 
pastured. South of the lowlands are the Guiana 
Highlands, in parts thickly wooded, in other 
parts open grassland suitable for cattle-rearing. 

Venezuela, as well as oil and cotton, produces 
and exports rubber from the forests, sugar-cane, 
coRee, hides, meat, cocoa, precious stones, and 
miuerals such as copper, iron, and gold. 
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from the 13th to the t6lh ccntuncs Tlie city 
IS intersected b> paths and narrow streets and 
the canals arc crossed b> 1 tile stone bridges so 
that foot passengers can go right through the 
at) SMthout entering a gondola Venice is now 
joined to the mainland by road and railw-iy 
viaducts 

Sec also Italy 

See also \ ol \n Ve.setl\'< P rsTTNO 

VENUS, see Planets Section 3 

VESUVIUS This famous volcano lies south 
vsest of Naples (q v ) nsmg from the shores of 
Naples Bay m gentle slopes and reaching a 
maximum height of 3 900 feet From the south 
\ esuvius looks like a perfect cone but from the 
north and cast it shot s two peaks separated by 
a valley The higher peak is the central cone of 
the \olcano the lower called Monte Somnia, 
is the remains of the outer rim of the original 
crater This crater rim no v protects the 
northern slopes from the lata flows which have 
devastated the other slopes The depression 
between the two peaks is called the Valle dell 
Inferno Jets of steam rise continually from the 
mam crater and there are often small lava 
eruptions Violent eruptions occur only at long 


intervals and then ash hot stones and even 
occTsionall) , hot mud are ejected 

The great catastrophic eruption of a d 79 
when the top of the mountain was blown off 
and the cities of Pompeii and Herculaneum w ere 
buned followed so long a quiescent period that 
Vesuvius was thought to be quite extinct 
Thunder lightning and earthquakes accom 
panied the eruption and added immeasurably 
to the panic of the multitudes •who lived near 
the mountain So swftly was Pompeii buried 
m the stfhitc hot ash that the inhabitants were 
caught in the midst of their ordinary occupations 
— soldiers on guard at their posts fanulies at 
meals and people huriying home from market 
The sky svas dark for three da>’s aftci-wards 

There have been one or two other great erup 
tions of Vesuvius through the centur s gene 
rally separated from each other ly several 
hundred years In 1631 after a hundred years 
of exceptional quiescence there i as a very 
senous eruption Again in 1906 tl e volcano 
poured devastation over the surroui d ng coun 
try But nothing has ever equalled th eruption 
of A D 79 

To day the lower slopes of Vesuvius are still 
very densely peopled, and small white villages 
appear among the vineyards olive groves and 
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A rainbow in the spray can be seen curving up from lUc foreground. S^uth Afneen RaxLtajs 


ft!d^ of grain nncl tomatoes which flourish on 
t’": rich hiva soil. Higher up arc clicslnut groves, 
d even higher forests of pine, alder, holm oak, 
Jr.d hcrch. In certain areas svhcrc there have 
l-cn recent lava flows, only the prickly pear 
> gnw. The upper slopes of the volcano aic 
Ivrrca and are covered with snotv in winter. 

W .i’'o AoeawoLs. 

UCTORIA FALLS. These famous falls of the 
A'labj'S! River, in that part of Africa \s‘hcrc the 
raer males the frontier between Northern and 
^ ' r.firrn Rhodesia {see Map, p. 5) were first 
''■''-mcred about 1856 by the great African 
Y -rer D.ivid Livixgsione (q.v. Vol. 

J rrr African name is Mosloa-lunya (‘smoke 
' ‘^rders tbcrc% The falls were caused by a 
t'rnck, strctciiing across tlic river, in the 
which forms the bed of the 
^ great volume of water, over 
(j. ' " "'■’•de, ca'^caclcs over the cliff — a shcerdrop 
V - luorc than twice ilic drop of tire 
"•'SArcA Talu (q.v.). Tlie fall of die uatcr 


makes a deafening roar, and throws up vast 
columns of spray, which can be seen as far away 
as 20 miles. Ill fact, in the rainy season, when 
the river is full, tlic spray is so great that it 
practically blots out the falls from sight. Tiic 
cataract is bounded on three .sides by ridges of 
basalt rock, 300 to .foo feet high, and covered 
with forest — as arc also the many i‘;lands in the 
wide riser. The only outlet for the ssatcr at the 
bottom of the falls is a ver)’ narrow channel, only 
about 100 feet wide, thiough which the river 
rushes to emerge into an cnomious 7 (g/.ag 
tiough by svhich it continues its course. 

See abo Rhodesia. 

VICTOIUA STATE, sec .AfsiiiAUA. 

VIENNA. The capital city of Ac'sikm »'q-v.}, 
with a population of nearly two ininioir, 
remains one of the loveliest cities in Europe, in 
spite of vers' severe war damage. It is also one 
of the most beautifully situated. It lies on a 
river terrace on the west bank of the DA.'fUEf- 
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(q V ) at the foot of the ^vooded lQ^vc^ slopes of 
the Austnan Alps, and its position at a crossing 
place of routes from north, south, cast, and \\c 5 t 
gave it earl) importance 

Histone Vienna is the Inner City, bounded 
by a horseshoe shaped ‘Ring* of broad, tree-lined 
streets, built on the old fortifications abolished 
m the 19th century The ends of the horseshoe 
are closed by the Danube canal — for Vienna, 
unlike London, is not built on the mam stream 
of a nver, but on an arm The Inner City is 
dominated by the Gothic spire of St Stephen’s 
Cathedral, most famous of Vienna landmarks, 
and still standing, though the Cathedral itself 
was severely damaged in the Second World War 
Henvever, Vienna’s greatest ardiilcctUTtA splcn* 
dours are Baroque (q v Vol XII), a style 
vluch reached Austria from Italy towards the 
end of the seventeenth century After tliC 
Turkish imaders had been finally repulsed, and 
t\hcn the Hapsburg emperors and the Roman 
Catholic Church tvere at the height of their 
power, Vienna became one of the greatest 
centres of European civilization Both within 
and be)ond the city, bishops and nobles built 
churches and palaces, such as the Belvedere, 
Fiince Eugenes ti\m summer palaces, and the 
immense imperial residence of Schoenbninn, 
completed by the Empress Maria Theresa To 
realize Vienna’s importance to the arts, we have 
only to recall some of the great names m music 
associated with the city — Haydn, Mozart, 
Beethoven, Strauss, and Schubert (qq v 
Vol V) 

The great expanse of building which lies out 
side the Ring » the result of Vienna’s iplh 
century de\eiopment as a big industnal and 
commeraal centre, and the seat of Govern 
ment of a great Empire The University, 
Parliament buildings, Toivn Hall, the Opera 
House (now destroyed). Stock Exchange, and 
many other famous centres he along the Ring 
With the disappearance of the Austnan Empire 
in 1918, Vienna might have been expected to 
lose her vitality Actually, m spite of abject 
poverty, under a progressive municipality, 
Vienna has set a very high standard m working 
class housing, kindergartens, schools, and other 
schemes of social improvement 

See aJso Vol I Austwaks 

VIRGINIA, U.S A., see United States of 
Auerjca- 


VI(ADIVOSTOK is situated at the head of a 
wide bay opemng southward into the Sea of 
Japan The towm is built on the rather steeply 
nsing ground which overlooks the harbour 

It IS the chief Pacific port of the USSR 
(q V ) — U is ice free for about eight months of the 
year — an important naval base, and terminus of 
the Trans Siberian Railway {see Railwav 
Systems, Vol IV) It is an industrial town walli 
abundant electric power, and coal and oil from 
Lake Hanka to the north, and by sea from 
Sakhalin, iron from mines on the Paafic Coast 
and timber and iron from the Amur Basin to tlie 
north The most important industries include 
ship biulding, textile and chemical industries, 
copper TeftiuTig, fiour miWifig, leather -ma-nu 
lactures, and fish canning It has over 2qq qoo 
inhabitants 

VOLCANOES. These are lulls or mountains 
formed when molten material or lava from the 
interior of the Earth is forced through the 
Earthy crust by gases Tlie) are not burning 
mountains’ as Dr Johnson defined them in his 
dicuonar), for although the) may produce vast 
quantities of fine volcanic dust which looks like 
smoke, the only flames that occur are the almost 
invisible flam« of burning h)drogtn which 
flicker over the surface of tlie lav’a in the crater 
Tins lava often becomes red hot, so that by night 
Its glow, reflected on clouds, gives the illusion 
of fire 

The development of two new volcanoes has 
recently been observed and filmed The first 
was on Vulcan Island, near Rabaul New 
Britain On 29 March 1937, Vulcan Island was 
little more than a mudbank — by a June it was 
a huge crater 1,000 feet high The second was m 
Mexico, where cl Parigutin (qv), the ‘Mush- 
room Volcano’, has been seen from its earliest 
stages In February 1943 a farmer first noticed 
smoke coming from the ground, and by the nevt 
mormng there vias a volcanic cone '*5 feet high 
In SIX months’ time the volcano had grown to 
1,500 fcet, and was devastating the land for 
40 miles round 

Though volcanoes dificr considerably, the) 
tend to be built on the pattern shown in Fig i 
A hole IS blown through the crust of the Earth 
It IS widened by explosions, which scatter frag 
ments of rock in a circle round it These frag 
ments, with ash, make the beginning of the cone 
Lava generally follows and, welling up through 
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VOLCANOES 


I'vx ’pipe'? rolls down the sides of the cone. If 
rrdviiy ceases for n time, the pipe lends to 
hrconic filled wiUi hardened lava, which has to 



lie exnlodcd away in fragments before new out- 
jKiurings of ash and lava can take place. Thus 
cones arc usually built of alternate layers of lava 
and lava fragments with ash. Consolidated ash 
forms a rock known as ‘tuff’. 

Volcanic eruptions arc produced by gases, the 
chief of which is steam. The other gases include 
carbon dioxide, nitrogen, sulphur dioxide, and 
finallcr quantities of carbon mono.xidc, sulphur 
and sulphuretted hydrogen, chlorine and hydro- 
chloric acid, hydrofluoric acid, boric acid and 
g.ijcous ehlorides of iron, potassium, and other 
metals. In lavas there arc compounds of arsenic, 
selenium, lead, copper, and, occasionally, of 
wmc of the rarer elements. However, though 
l.av.as from different volcanic cones differ greatly 
in chemical constitution, the most widespread 
Volcanic rock is ‘basalt’, such as is believed to form 
the layer underlying the solid crust of the Earth. 

When volcanic activity begins to die down, 
su!})hur gases continue to be given off from holes 
m she floor of the crater and sometimes from 
-vnall vents round the volcano. These vents arc 
called ‘.<olfataras’ (Ital. for sulphur). A later 
stage is marked by ‘fumarolcs’ — holes from 
"I'.ich steam and carbon dioxide escape, and by 
Cii,y<i;p..s (q.v.) and hot springs. The last stage 
»>hown by cflm’esccnt springs and by ‘mofettes’ 
«r openings through which carbon dioxide is 
cn-pe lied into the air. 


I he example of Vesuvius (q.v.), however, 
tetninds us that it is difilcult to be certain that a 
wilt not burst into actis-ity again, even 
•-‘fT hundreds of years of quiescence. In 72 n.c., 
atrn a grtsup of rebellious gladiators took refuge 
'-''•t’. \ esm-ius was a dome-shaped mountain 
tta .a hollow at the top. The walls of tlie hollow 
rbd with wild vines, and a lake occupied 
ccairc. At tliat time llicrc was no record, or 


even tradition, of an eruption having taken 
place there, tliough Strabo, the Greek geo- 
grapher, recognized that the mountain was of 
volcanic origin. It was not until a.o. 70 that 
the volcano began its new course of life. 

Volcanoes surh as Vesuvius, which have had 
repealed eruptions with violent explosion*-, 
throwing out both lava and rock fragment.s, arc 
said to be ‘paroxysmal' (i.c. having violent 
.spasms); Et.va in Sicily, Krak.\taU (qq.v.) in 
tijc East Indies, and ^lont Pclec in the West 
Indies belong to this group. Cones wliich have 
had repeated eruptions without explosions in- 
clude: those which tlirow out only fragments and 
ash; those which arc formed of both l.iva and 
fragments, such as Stromboli in the Mediter- 
ranean and most of the volcanoes of the Andes; 
and tho.se like Kilauca in Hawaii, whicli pro- 
duce only lava. Then there arc cones which 
were built up of fragments in a single eruption, 
of which Monte Nuovo on the west coast of 
Italy is an example. And there arc also the 
so-called ‘explosion pipes’, as in the crater lake*- 
of the Eifcl Islountains in Germany. It seems as 
though the stages witnessed by the farmer in the 
first few hours of cl Paricutin took place in the 
Eifcl, and that then all activity cctiscd, and the 
Earth subsided wlicrc the hole had appeared. 

Sometimes volcanic vents appear at the imt- 
tom of the sea, and lava and ashes arc dej)ositcd 
on the sea-bed. Near the summit of Snowdon, 
for instance, there is a bed of volcanic ash full of 
fossik of slicll-fish. Occasionally, cones built by 
submarine volcanoes rise above sea-level and 
form small islands. Wflicn lava is poured out 
under the sea, the cold water rapidly cools each 
tongue of lava as it exudes, and it consolidate; 
like a jumbled heap of pillou'S. Hence the name 
‘pillow lava’ for this type. 

The term volcanism means any outpouring of 
molten rock or hot gases, and thus includes the 
lava flows of Iceland, which poured out llirougii 
cracks in the earth, and the black lavas or bas;tU 
that make up the Giant's Causias'ay (q.v.) in 
Northern Ireland and ringaPs Cave in the 
Isle of Staffa. It k bclicvcri that there wa*- 
once .a continuous laver-shcct between Northern 
Ireland and Scotland, v.)iich was joined to 
simil.ar lava flows in the Faeroes, Iceland, 
and Greenland, and that large areas of this 
hcasy basalt have sunk and been covered by 
the sea. Still greater outflows of b.as.ah, wijich 
miL't have taken place many millions of yc-ar? 
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These volcanic cones arc 

ago, are to be found underl>ing some 500000 
square miles of the Deccan in India, 300,000 
square miles of southern Brazil and Paraguay, 
and 200 000 square miles of the Snake River and 
Columbia River plains of North America. 
These probably were connected with the great 
movements of INIountain Building (q v ) which 
have occurred in the course of geological 
histoiy 

The formation of volcanoes may be related to 
mountain building movements, for, whether 
active or extinct, they arc mainly to be found in 
or near regions where there have been great 
rock movements 

Extinct volcanoes, like active ones, are usually 
found in groups and lines, and it is from the 
study of them m varying stages, as they are 
being worn away, that the general story of vol 
canoes has been partially unravelled It seems 
that neighbounng volcanoes are fed from a 
common underground reservoir of molten rock 
formed by the mixing of basalt with crustal 
rock From this reservoir, when enough steam 
has accumulated to provide explosive power, 
volcanoes spurt off through the top layers of the 
crustal rock Scores of imlhons of years later, 
when the rod above has been worn away, these 


UTthm a vail old crater 

reservoirs are exposed The granite masses of 
Devon ind Cornwall are believed to be part of a 
reservoir which supplied volcanoes in Pstlaeozoic 
times 

See also £arth Larth Historv of Chart MouN 
TAIN BuooiNC, Rock Foraiation Rocks Section 2 (e) 
Earthquakes 

VOLGA. The Volga is the biggest over m 
Europe, 2,300 miles in length from its source in 
the Valdai Hills north of Moscow, to its mouth 
in die Caspian Sea (q v ) The Russians call it 
‘Mother of all Rivers’, both because of its length 
and because it teems with fish, which provide 
food for many people But from earliest times 
the greatest importance of the Volga has been 
Its value as a trade-route This is even more true 
to-day, because canals have been built connect 
ing It with the Baltic Sea and the White Sea m 
the north, and with the Black Sea and Caspian 
in the south Oil from the Caucasus, timber, 
gram, and salt from the plains of Russia, maiiu 
ficturcd goods from the Moscow industrial 
region, and Volga caviare — these are only a feiv 
of the cargoes earned on the thousands of boats 
which ply up and doivn stream («< R S F S R.) 

Tlic Volga leaves the southern end of a lake 
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nboul 1,000 feet high on the Valdai Hills, and 
flows for more tlian 700 miles cast to Kazan, on 
the same latitude as Jsloscow. The Volga Canal, 
opened in 1937, connects Moscow to the Volga, 
which in turn is linked to the Baltic-White Sea 
Cmal, by way of its northern tributary’, the 
Slicksna, and Lake Onega. Thus Moscow is a 
great inland port of the sj’stcm of watenvays. 

At Gorki die River Oka, which also rises in 
the Valdai Hills, joins the Volga. At Kazan the 
Volg.a turns southward and follows closely the 
tajtcra edge of the hills which rise up between 
it .and the Don. For several hundreds of miles 
the west bank rises to 1,000 feet above the river, 
while die cast bank is low and marshy. The 
mw-bed itself is deeply incised. 

South of Kazan the Volga is joined by the 
hiver Kama, which flows west from the Ural 
Mountains. The combined rivers flow soudi- 
ntjt for a short distance, bend sharply cast and 
‘•'■ca west at Samara, a river port and rail junc- 
tion, and continue in a south-westerly direction 
iO St.'ihngrad. From Saratov the Volga flows 


below sea-level for it.s last 500 mile.s, owing to 
the fact that the Caspian Sea is 85 feet IjcIow tlic 
level of the Mediterranean. 

.At Stalingrad the Volga is connected to the 
River Don by a canal whicli has been recently 
completed. An eastward bend of the Don, and 
a westAvard bend of the Volga, bring the two 
rivers here to within .to miles of each other. This 
new canal is the final link in the ss^stem of 
inland watersvays {see Russian* Can,\i*s, Vol. IV). 

From Stalingrad the Volga bends siiarply, 
and flows south-west to the Caspian Sea, which 
it enters by means of a great marshy delta. 
.Astrakhan lies on one of the branches of the 
delta, 56 miles from the sea. Here oil from Baku, 
grain, and fish are loaded on river-boats to be 
carried upstream. 

The A’olga is ricli in fish, especially tunny and 
sturgeon, from which caviare is produced. The 
largest fisheries arc at Astrakiian, from which 
port the hulk of Russian caHarc is sent to Furope 
and the rest of the world. 

See aho Rmuis; U.S.S.R. 
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WADIS, see Deserts 

WALES. This mountainous little country lies 
to the ^\cst of the English Midlands, its land 
boundary running southv'irds from the Dec 
estuary in the north to the Bristol Channel in the 
south IVtles IS roughly rectangular in shape, 
140 miles long from north to south, with the 
sca\s ard comers extended by peninsulas running 
south westwards The southern peninsula, 
whicli is the larger, is formed by Pembrokeshire, 
and the northern is the low lying Lleyn Penm 
sula The island of Anglesey lies off the north 
west coast of Wales separated from it by the 
narrow Menai Strait 

The mountain ranges of Wales are built of 
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hard sandstones and slates, wth generally 
rounded summits and uniform heights In the 
north are the higher mountains, Snowdon 
(3 560 feet) and Cader Idris (2 929 feet), rugged 
peaks of crystalline rock whose sharp outlines 
and deep hollows tvere formed by Glactation 
(q V ) in the Icc Age The Cambnan Mountains 
form the central core of Wales They arc drained 
by rivers floivmg south westwards to the sea 
and on the east, by the Dee, Severn, Wje, 
Usfc, and their tributaries The highest peak is 
Plynlimmon (2,469 feet) In this district is the 
Io\cly Elan Valley near Rhayader, which has 
been converted into a great reser%oir to provide 
^vatcr Ibr Birmingham 

In the south the Brecon Beacons stretch from 
west to east, and give rise to manj short rners 
which flow m a southerly direction to the Bristol 
Channel These have cut deeply through coal 
bcanng rocks, and their valleys are honej 
combed with coal mines entered mainly by 
adits and not by shafts This region is the South 
Wales Coal held, the second largest in Britain 
It IS oval m shape 15 miles long from west to 
east, and 15 miles wide The Rhondda and 
Ebbw Valleys arc specially well known 

At the eastern foot of the Welsh Mountains 
lies the Midland Plain of England, drained by 
the Dee and Severn, whose valleys are sheltered 
and fertile On the south, washed by the Bristol 
Channel, are the low lying coastal plains of 
Pembroke and Gouer, and the Plain of Gwent 
On the north coast, the Vale of Glwyd forms a 
long tnanglc with its apex jutting southwards 
into the mountains Here the chief crops are 
barley and oats, with root crops for animal 
f«ding, but generally there is a much greater 
proportion of grass than arable land Most of 
Anglesey and the coastal strip on the mainland 
opposite are flat and rich Anglesey is famous for 
Its dairy cows Dairy farming is highly de 
velopcd on the southern coastal plain, to pro- 
vide milk and butter for the large population of 
the coal field 

Since the Welsh mountains face the warm 
svcstcriy winds which bnng ram to Britain ram 
fall 15 high, and much of the country is often 
ivatcrloggcd or flooded Most of Wales has 40 
inches of rain each year (only about one fifth of 
England has so high an average), and some of 
the highest Welsh mountains get 150 inches a 
)ear Most ram falls in the months of September 
and October The weather is mild andesenon 
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Till SUMMIT OF SNOWDON, NORTH W’ALI^ 

Tl( Traul AssoncUon 


Oic lii"hcr peaks snow docs not lie for long, wlillc 
ilic \a!l(>son the west and south arc sheltered, 
ai.c! ficc from cold north and cast winds, 

Wales is ricli in minerals, of which the most 
inipori.mt is coal. The largest coal-fields are in 
i’l'- south, though thcic arc also small coal-fields 
la rimt and Denbigh. Around the coal-fields 
bi\c grovsn up large industrial towns. Tin and 
b'’cl are also mined, but on a small scale, and 
il'trc arc large slate quarries in the north- 
• «icrn mountains. 

About one-third of Wales is moorland, pro- 
wdfng only rough pasture for sheep and vcr\' 
ta's.ly peopled. The sheep-farmers live in little 
'Jittd whitc-w-ashed fann-houscs, and, with 
til" help of their collie sheepdogs, gather in 
5' 'ir Aiecp from gicat distances over the moor- 
S-d lulls 

Tac thiif towns arc Cardiff, the capital, with 
pipula'ion of 24.5,000. and Swansea, which 
' population of 161.000. 

ARSA’lVb More than any other big city in 
’ '’‘■'{'"i Roland’s capital has a storinv and tragic 


I WASHINGTON 

histor)'. Time and again during the p.ist 700 
years it has had to endure foreign conqueron^ — 
Swedes, Russians, Piu'Ni.ms, .Austri.ins, Ger- 
mans — and has been freed only by alien armies 
and costly uprisings of its citiren*. In the 
.Second Wot Id War it w'as the first capital In hr 
heavily bombed, and w.as eventually dev.Tst.iloil 
when the people of \Varsaw rose against their 
Get man conquerors as the liberating Soviet 
armies advanced. At present, it shows no more 
than traces of its old splendour; but the seiy 
ruins still rcvc.al the original lay-out and its 
historic structure. 

Warsaw' proper stands on the west b.ank of the 
River Vistula. Tlic medieval inner city, oval iti 
shape and once walled-in, contains the squaic 
market-place, the Gothic cathedral, and the 
castle built in the style of the Renaissance. 
Adjoining the old city arc the districts where 
business, goscinmcnt, and culture converge. 
The icmnants of many a magnificent palace of 
the former anstociacy, chinches, icrrates, parks, 
and monuments, bear testimony to Warsaw’s 
glor^' in the da>s when the Baioquc and Empire 
styles flourished. Fiench, German, and Italian 
influences have contributed to make ^V^^^>aw an 
outpost of Western civilization; but tlic East has 
left an unmistakable imprint on the town as well, 
as can be seen in some churches, and in the 
quartcis inhabited by the poor — particulatly in 
the former squalid ghetto where the Jews were 
once forced to live. The dralj suburb of Prnga 
on the other bank of the Vistula consists mainly 
of factories and workers’ settlements. Laige 
industrial plants here produced machinery, 
chemicals, and tevtilcs. 

Despite the devastation caused by the Second 
Woild War, \Var;.aw is still a great and busy 
cit\. The old social divisions, so characteristic 
of Warsaw, have proliably vanished for ever; 
but a new start has been made. 'I he city is not 
only recovering its greatness in comrnerre, but 
is icviving its cultuial importance. The famous 
university is coming back to life, as are the many 
schools, libraries, and art galleries. 

S'-c alio Poland. 

WASHINGTON, lliis was the first town to be 
deliberately planned and built as a rapital — 
C.wni RK.v (q.v.), the capit.sl of Australia, is a 
moic recent c>:atnplc. It is on the Potomac 
River in District Columbia in the U.S..A., and 
h.as been the rapit.al since ifVio To-dav it« 
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importance depends almost exclusively on its 
being the scat of the Federal Government In 
It are the Capitol where Congress meets the 
White House where the Pres dent lives the 
Supreme Court Bu Idmg many government 
ofTccs and many memorials to national heroes 
such as the L ncoln Memorial and the WasI og 
ton Monument a towenng marble shall of great 
beauty which was for many yean the tallest 
masonry structure in the w orld Other buildings 
which add to the dignity and the signifcance of 
the national capital are the Congress Library 
(q V Vol IV) one of the world s great librancs 
the National Gallery of Art and across the 
nver the Arlington National Cemetery in wh ch 
IS the tomb of the unknown Araencan soldier of 
the First World War 

The s te of Wash ngton i as chosen by George 
Wasiiinoton (q V Vol V) after whom it is 
named on ground ceded by the states of Mary 
land and Virg nia The fint arch tect was a 
Frenchman named L Enfant who had been an 
olBcer in the Amencan army dunng the War of 
Independence He des gned a city as large as 


the Paris of that day with stately public build 
mgs connected by broad avenues and i ith 
canab and fountains such as he had seen at 
Versa lies But lack of money and quarreb pre- 
vented the full realization ofL Enfant s schemes 
and dunng the 19th century the citv gre v in a 
somewhat haphazard manner like most Amen 
can c ties The lessons in to vn plann ng taugi t 
m the Chicago World Fair of 1893 led to a return 
to the onginal plan and Washington became 
one of the most beautiful and best planned of 
the world s capitab as well as one of the most 
mportant It has a population of about 
Co'» 000 of whom about one fftl are negroes 
See also United States of Aj er ca 
S ee also Vol X Aubr can Cover, ent 

WATERFALLS, rre Rivers KAirrEUR Falls 
Niagara Faels Victoria Falls 

WATERSPOUT, Th s is a rotating column of 
water sucked up from the sea or from lakes by a 
whirl vind It is usually preceded by a funnel 
shaped cloud wh ch comes do m from the sky 
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?ho\\‘S the degree of humidity m the air The 
old fishioned ‘ucather-house’, in which a little 
man w ith an umbrella, and a w Oman \vith a sun- 
shade, alternatelj come out of their door-ways, 
shows a cruder method of judging the amount of 
water-vapour in the air The bar on which the 
two figures are mounted is hung on a piece of 
catgut, which tends to untwast as the humidity 
increases or to tighten as the air dries, so causing 
one or other figure to come out Tins employs 
quite a difTercnt means of Weather Fore- 
CASTivG (q V ) from that of the barometer, which 
measures the Pressure (q v ) of the atmosphere, 
and not its humidity 

It rarely happens that air reaches dew point 
simply by wa^ of evaporation more usually a 
mass of partially saturated air becomes cooled 
to a point at which it can no longer hold the 
moisture it contains— and so wc get clouds or, if 
the cooling continues further, ram, hail, or 
snosv But in addition to its obvious connexion 
with local weatiier conditions, the presence of 
water-vapour m the atmosphere has the greatest 
influence on Cusiate (qv) and even on the 
suitability of the whole earth for living things 
In the article on Heat, Section 4, we read how 
the radiant heat of the sun, which can pass freely 
through dry air, is partly intercepted by tvatcr- 
vapour and forced to give up some of its heat 
The clouds, too, reflect back from their shining 
upper surfaces some of the sun’s fiercest ra>’s, 
and in the same w ay from their undersides throw 
back some of the gentler heat radiated from the 
earth Morco\ cr, water and water-vapour have 
the capacity to absorb and store much greater 
quantities of heat than almost any other sub- 
stance (jwHcat, S ection 2), giving it back slowly 
avhen the surrounding temperature falls below 
ihcir own It is easily seen, then, how the 
blanket of water-vapour round the earth, 
whether m the form of clouds or of invisible gas, 
does in fact act very much as a blanket by 
preserving the earth’s own heat, and also as a 
shield against the full power of the sun, which 
in Its absence would burn up all life on our globe 

See also \Neatiier, Clouds, Rain, Snow 

WAVE MOTION. 1. This is perhaps the most 
important kind of movement in the universe 
Without It there could be no light, nor heat, nor 
sound — in fact it is doubtful whether matter of 
any kind could exist in its absence The waves 
wc sec on the surface of water are one example. 


but in Its fullest sense wave motion means the 
sending of any regular disturbance (1 e of 
energy)— through a medium of some sort TIic 
waves by which we hear Sound (qv) usually 
travel through the air 

In wave motion the medium itself docs not 
move as a whole, but the particles composing 
It bounce to and fro about a middle position, 
passing on the disturbance to their neighbours 
until the end of the medium is reached or the 
energy is exhausted and dies away There arc 
two kinds of wave motion — ‘transverse’ (or to and 
fro sideways) and ‘longitudinal’ (or backwards 
and forwards) A snake wngglcs transversely, 
but an earthworm moves more by the longi- 
tudinal method, passing waves of compression 
right along the length of its body and alternately 
pushing Its head out forwards and drawing m 
Its tail behind it We can easily make transverse 
waves by giving a sharp shake to one end of A 
long rope lying on the ground — when the waves 



I) reccon of waves 

FlO I THC DOTTED UNE snows THE UOVCMCNT OP A CORK 
PLOATINO ON THE WAVES OP TUB SEA 


Will travel along to the other end Tlie waves 
of the sea are of this kind and, like the fibres in 
the rope, the water in them docs not really travel 
Ibnvards as it appears to do Fig l shows the 
movement of a cork as the waves travel past it 
each particle of water follows a similar path, 
eventually coming to rest, when the waves have 
died down, just where it started The efTect of 
longitudinal waves can be shown by putting two 
pennies touching each other on a tabic top, 
pressing one of them hard down with a finger^ 
tip so that it cannot move, and then tapping it 
on the side farther from the loose com by sliding 
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\\c sec this if uc hold a stmght suck obliquely 
half in nnd half out of water, when it will appear 
bem or if we look through a glass jug full of 
inter uhen everything will appear distorted 
Tlie property of refraction is made use of m such 
tilings as lenses for cameras telescopes, and 
microscopes, vihich bnng the rays of light to a 
focus as required and so form large and small 
images of the object Lights of diHercnt coloun 
ate because of their dinerent wave lengths, 
refracted at slightly difTcrent nngles(rtt Colour) 
Tor examples of refraction in nature ste Rais 
BOW, Mirage. 

4. DtFFRACTiOV This must be carefully dis 
tinguishcd from refraction If a senes of waves 
meet an obstacle in their path or pass through a 
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narrow slit, they curve to a certain extent and 
spread out beyond it {see Fig 6) The fact that 
vse can hear round corners proves that sound is 
difiracted, but because wc cannot sec round 
comers it might be thought that hght is not 
How c\ cr, light does turn comers, or is dinhictcd, 
hut to a much smaller extent than sound The 
amount of diffraction has been found to depend 


on die wave length being greater v licrc this is 
longer and less when It « shorter U«. auprose 
thisvanationforourscheswithsound 1 \ listen 
ing to a high whistle on the wiitJeas and 
noticing how this varies m loudness as v -c turn 
an ear cither directly towards die msti ument or 
away from it, v\hercas with a low note (.ic. of 
longer wave-length) the effect is much less Tlie 
wave-length of all sound is comparatively great 
(for middle C it is lao cm ), but that of light is 
extremely small, being only 0 00007 cm for red 
light, the longest Also wath hght, diifraction u 
rarely noticeable unless the source of the hght 
used IS \ cry small An example of diffraction m 
nature is the ‘corona , a coloured nng occasion 
ally seen round the sun or moon when shining 
through hght cloud or mist {see Rainbow) 

5 IsTERTERtNCE ^Vhcn two or more sets of 
wave motion meet, they interfere w lUi each other 
IVTierc (he crest of one wave coinadcs with the 
crest of another, they reinforce each other, but 
where a crest meets a hollow, the two waves 
cancel each odicr out to a greater or less extent 
according to their different heights and depths 
(s« Tig 7) If two small sources of hght of the 
same wavclcngtli, strength, and phase arc 
placed close together, they will interfere with 
each other m this way and produce alternate 
bands of hght and shadow, called ‘interference 
bands’ By measuring the sire of these, it is 
possible to calculate the wav e length of the hght 
If sunUght is vised, the bands wiU be bluuh on 
one side and reddish on the other, because tlic 
colours of the spectrum liavc diiTcrcnt wave 
lengths Tlie rainbow colours which can often 
be seen in very (hm films of liquids, such as when 
Oil has been spilled on a wei road, or even in a 



vf.'V tliin film of nir brswccn Uvo pieces of glass 
{'n;nnumcs called Newton’s Kings), arc also chic 
isj interference belv.Tcn the difl'cTcnt wnve- 
Irnrjtiis found in sunlight. Similar bands can be 
:fcn tvhen light is difTr.aclcd round an obstacle 
Of through a slit. 

Waves of sound interfere with each other in 
th" s.amc svav as tliosc ofliglit. If two adjacent 
note.'? t>n the piano, .such as C and Ci, arc played 
toeciher, we hear an unpleasant jarring sound. 
’J his is becasisc in addition to hearing the two 
noiw thctnfdvcs, we also hear a certain number 
of loud and soft ‘beats’ per second, as shown in 
i'k'. 7, Tlic closer together the Uvo notes, the 
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horn, that just as it passes, the sound alters 
suddenly to a lotvcr note. 'J’liis is cnlird the 
Doppler Effect and it is eirsily explained in tenns 
of wave motion. When the whistle or horn is 
approaching, cncit pulsation of sound is sent out 
a little closer behind the previous one than it 
would iiavc been if the source of tlic sound had 
been stationary. So the. v,‘ave.s arc crowded 
ratlicr more closely logctlicr, or, to put it cor* 
reedy, the frequency is raised. When the engine 
or car has ]>asscd, the reverse happens — the 
waves arc stretched fartlicr apart, the frequency 
lowered. As the ‘pitch’ (or relative highnois or 
lownc.s 5 ) of a musical note depends on the fre- 
quency, the pitch is artificially raised while the 
vcliiclc approaches, and similarly lowered when 
it has passed. 

Because of the much higher speed of light 
(iSG,ooo miles a second as compared with 
sound's t , 1 eo feel) we cannot notice any Doppler 
effect witlt any moving light on the earth — other- 
wise we should see ilie head-lamps of a car bluer 
(i.c. of shorter wave-length) as it approached ns 
and redder as it sped away. But in astronomy 
the Doppler Effect has been used to calculate the 
speeds with whtcli some stars arc moving towards 
or away from the earth, as shown by analj'sis of 
their Hgiit. Here again, then, is an effect which, 
like diffraction and interference, can be ex- 
plained only by reference to wave motion. The 
same must be said of ‘polarization’, which is 
described in the article on Light. 

Sec also Radiation'; Ltciirr; Mtat; Sound. 

WEATI-IER. Ciiangcs in weather arc due to titc 
attcmjns of the atmosphere to even out the 
differences in its Prt^ssuri’. (q.v.) which exist in 
various parts of the world. Just as the waves in 
water tend to die down and level out. so Kofliei; 
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\ViM> (q V ) IS created, and in Figs 4 and 5 of moisture than cold air {see Water* vapour), and 


that article the mam ^sands of the world are 
sho\\’n, coniphcated as they are by the rotation 
of the earth and by the great masses of land 
and water on the earth’s surface 
People living in latitudes hhe that of Great 
BntTin N ) arc mchned to think of the 



weather as something whidi changes con* 
Stan tly, and to forget that over much of the world 
conditions are far more settled This t$ because 
(as WiNB, Tig 3, shows) it is at just about 
latitude 60* that some of the cold, equator 
seeking air from the polar regions meets the 
\4armcr pole seclung air from the Equator, $0 
that there is a more or less continuous conflict 
m progress, sometimes the polar air having the 
advantage, and sometimes die warmer air from 
the southwest Another reason for Great 
Britain’s very changeable weather is that these 
islands lie on the boundary betw ecn a very large 
expanse of water, the Atlantic, and the great 
land mass of Europe and Asia Over the first, 
as o\ er all oceans, the air tends to collect mois- 
ture quickly and warmth slowly , whereas over 
the land it collects Jess moisture, but is more 
quickly warmed by th“ heat of the sun, since 
this IS reflected from land but absorbed by water 
Our weather, then, is largely dependent on 
w hich ty pe of air has moved over Great Bntam 
Eig I shows the principal regions m which these 
‘air masses’ — ^perhaps several thousands of miles 
across — onginate, and also gi\« thar broad 
characteristics 

Now w arm air is able to hold v cry much more 


if air is cooled by any means to the point at 
which jt can no longer contain its moisture, this 
has to condense m some such form as clouds or 
ram There arc several ways in which air may 
be cooled more or less quickly Warmer air 
tends naturally to rise above cooler by ‘con 
vcction’, because in being wvrmed it has 
expanded {see Heat, Section 3) , and so there is 
a general tendency for the lower air, w armed by 
heat reflected or conducted from the eartli’s 
surface, to nse through the higher layers, which 
get less heat from this source But as it rises, the 
pressure on it becomes less and it is forced to 
expand still more If a gas expands w ithout am 
heat being given to it from outside, its own 
temperature must drop (which is why the air 
suddenly let out of a bicycle tire feels cold) So 
air which rises by convection is hible to be 
cooled botli by its own expansion and by con- 
tact with the cooler layers through wluch n 
rises A third way in which air may be cooked 
IS by being carried upwards in vvind currents 
which have struck obstacles on the earth s sur- 
face, such as trees, bxuldings, and lulls Tlus b 
usually tlie explanation of the clouds and ram 
so oAen seen over mountains, the air having been 
earned up to a height at which it has cooled so 
much that it can no longer hold all the moisture 
It contains A mass of cold, dense air, when 
struck by a warm wind, can act just like a 
mountain in deflecting the warm air upwards 
Finally, air can be cooled either by coming into 
contact with colder air or by resting over sur- 
faces whidi are themselves cold, such as die 
oceans or snow areas of the arctic 
Weather, then, depends upon the interaction 
of all these complicated factors Areas of high 
pressure arc called ‘anticyclones’ In tlicse the 
pressure is highest at the centre, and so die w inds 
tend to bio t outviTinis towards where the pres- 
sure IS lower Owing to the rotation of the earth, 
however, all winds in the norUiern hemisphere 
are deflected to the right and m the southern to 
the left, so that in the former, the wnnds round 
an anticy clone blow in a clockwise direction, and 
in the latter they blow anticlockwise As the air 
near the centre of an anticyclone is very still, 
local influences like sea-breezes, v’allqf winds, 
and differences of temperature caused by local 
heating of the ground, make themselves felt and 
may create local changes of weadier and even 
ram But on the whole, anticyclones (which arc 
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vfr>- large) bring a calm settled type of 
vrtmer. The long, fine, wai-ra spells in summer 
jRc! ilse cold spells of easterly %vind in winter arc 
eSjr 10 anticyclones centred somewhere over 
r'-fitincntal Europe, an area of intense heat in 
('inimtr and intense cold in winter. As you 
m'dit expect from a glance at Fig. 2 in the 
jriifSe on Wind, there is usually a large anti- 
cs done far out over the Atlantic to the south-west 
r-; (irc.it Britain, centred somewhere near the 
A'/orrs and .«-eaching perhaps to Bermuda. This 
h \vflnn hut very moist after its long contact with 
t!iC ocean. If the prevailing south-rvest rvind 
frings this to us in summer, we probably have 
lino weather — tliough not so hot as when we get 
anli-ryclonic conditions from the dry heat of 
Africa {str Fig. 1). In winter, however, the same 
Atlantic air mass may meet so low a temperature 
hac that it can no longer hold its moisture, 
r.nd rvamt, but cloudy or rainy weather may 
rrsuh. 

When warm tropical air is brought .alongside 
jifilir air, as often happens in our own latitudes, 
tlis result is usually a ‘cyclone’. As the word 
faggc-sis, this is the opposite of an anticylonc in 
ft fry way. It is an area of low pressure; so the 
intis tend to blow towards its centr-e and arc 
therefore deflected by the c.arth’s rotation anti- 
tlofkwisc in the northern hemisphere and clock- 
trirc in the southern. A cyclone, which is usually 
tnuch sinnllcr than an anticyclone — though there 
ii usually a succession of them — is formed by the 
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movements of great air mns'cs. It is quite im- 
possible for two masses of air at dillrrcnt 
temperatures to flow side by side for long: ro 
when a mass of warm tropic.al air meets a max? 
of cold polar air — .as often happens over the 
Atlantic — they mix and fonn a cyclone. Fig. u 
shows how this happens. First a xv.tvc or wedge 
of wann air puslics its way into tlie cold 
(Fig. zb). Eventually the cold wind sweeps right 
round behind it (Fig. sd), cutting it oflTrom the 
main mass of warm air. Tlic storm is now 
fonned and the circle of local wind is complete. 
Mcanwliilc tlic ^vhole system is mo\ ing along 
a definite track — usually towaids tiic north-east 
witli us, since our prevailing wind is south-west. 
Eventually the cold air raises the circle of wann 
air right off the ground, forming what is caiicii 
an ‘occlusion’. From wlint eve have just read 
it is clear that such happenings may well result 
in condensation and rain. The weather accom- 
panying cyclones is generally unsettled and often 
extremely violent — in fact, the word is also used 
to describe a particular type of storm (sff 
I-IURRICANX). 

The approacli of a body of warm air (a ‘warm 
front’, or an ‘occluded front’ if it has been rut 
off from the ground) is signified by a frcsiicning 
of the wind from a ^outhcrly direction, 'rhen 
the .sky becomes covered with a tliin film of rloiid 
which increases in thickness until heavier rain 
clouds appeal', and a steady downpour begins, 
usually accompanied by a strong wind. ^VlK'n 
the warm front has ptisscd, thci-c is often a clear- 
ance of cloud and there may be a fine spell; 
but as the ‘cold front’ at the rear of the de- 
pression approadics, hc.as")' downpours arc fre- 
quent. During one of these, the wind veers to a 
westerly or even a north-westerly point, and 
the sky begins to clc.ar. It becomes colder 
and dry, except for a few scattered showers of 
rain. 

Cyclones often travel in threes with a shoit 
interx'a! of fair weather between. 'Flicir own 
speed .avcr.'igcs from 10 to 30 milt's an hour; but 
this bears no relation to the speeds of tiic winds 
blowing round them, tvhich m.ay reach gale 
force. Anticx-cloncs arc far more sluggish, and 
may remain almost st.ationarj' for days or even 
weeks. ‘Depressions’ or areas of io'.v pressure arc 
not alwa>-s cyclonic in form: they may be in the 
shape of wedges or V's and arc often described 
as such in the weather reports. ‘Secondaries’ arc 
depressions folioss-jng the firet one. Usually tliey 
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arc smaller, but on occasion they develop and 
become larger Cyclones, anticyclones, and 
V-shaped depressions can all be seen in Fig i 
of the next article 

See aJso Weather Forecastisc, Cliuatr, Clouds 
Wind Rais.Svqw 

WEATHER FORECASTING. Broadcasting 
has made the oflicial Weather Forecasts familiar 
to most of us, and those who live in the country, 
at least, have also come across weather Avisefolk 
who have their own ways of foretelling 
to-morrow’s weather We are not long in 
learning that both types of prophecy arc apt to 
be proved wrong — and we may wonder at times 
if the oflicial forecast is so very much better than 
that of the countryman who knows 'the signs* or, 
in fact, if there is much trust to put in cither of 
them The answ ers are to be found partly in the 
preceding article, Weather We read m this 
that changes in our weather are really due to 
the movements of great ‘air masses’, perhaps 
thousands of miles in extent, some of wludi may 
contain cold and dry (or cold and wet) air at 
high pressure, and others warm and damp (or 
warm and dry) air at low pressure It » obvious, 
then, that we cannot hope to forecast the wea- 
ther for more than a few hours ahead unless we 
know what air masses there are about, which of 
them are moving in our direction, and how fast 
they are moving— and know all this for a 
distance of several thousand miles round 

As we shall see, the oflicial weather experts 
do know all this and a great deal more, so it is 
reasonably safe to trust their forecasts on most 
occasions The mam reasons why they some- 
times pro\e quite wrong is that, from causes 
usually beyond our understanding, the air 
masses themselves cannot always be relied on to 
do what they appear likely to do An anti- 
cyclone approaching at an average speed of 20 
miles an hour may change its course or speed, 
or become stationary, a depression may fill up 
uncxpcctedlyand disappear, or a secondary may 
deepen and bnng far worse weather than was 
anticipated No doubt as the network of 
wcatlier-reporting stations increases, and as 
moreinformation is sought from the upper atmo- 
sphere, these set backs will become rarer, but 
the factors affecting our weather arc so many, 
and cover so vast an area of the globe and so 
great a depth of the atmosphere (even if we 
leave out of account such influences as sun-spots), 


that forccTsU ire never likely to achieve perfect 
accuracy 

There have no doubt been weather prophets 
since the very early days of man, but anything 
like saentific forecasting Iiad to wait until the 
necessary instruments had been invented The 
most important of these is the barometer, which 
measures the Pressure (q v ) of the atmosphere 
Very soon after the invention of this, in 1643, 
people noticed that a fill in atmosphericpressure 
usually meant a diange for the worse in the 
weather, and before tlic end of the century the 
familiar dials marked ‘Very Dry’, ‘Set Fair’, 
‘Fair’, ‘Changeable’, ‘Ram’, ‘Much Ram’, and 
‘Stormy* were being made Many of these 
‘weather-glasses’ also contained a ‘liygrometer’ 
for measuring the humidity of the air — 1 e tlic 
amount of Water-vapour (q v ) in it The 
thermometer, for measuring tiic temperature of 
the air, had been invented by Galileo (qv 
Vol V) at the start of the century, but thougli this 
was fitted to many barometers, 1 1 was not mucli use 
for meteorological purposes when kept indoors 
These three instruments, with the ‘anemometer’, 
which measures the speed of the Wind (qv), 
are still the principal tools of the meteorologist 
The one last thing he needed was some means 
of finding out quickly what the weather was like 
hundreds of miles away from his own station 
This the ipih century gave him, in the electric 
telegraph— to which the 20th century added the 
even more convenient wireless 

Let us now see how our offiual weather fore- 
casts arc made There are in Great Britain 
some 200 weather-reporting stations, and about 
the same over the rest of Europe Each of these 
takes full observ'ations at least four times a day, 
as do a number of special ‘weather ships’, owned 
by different nations and stationed in various 
parts of the ocean Certain ordinary ships abo 
transmit four reports a day while at sea, and the 
Air Ministry sends aircraft out daily on ‘met 
flights’ from Britain and Gibraltar All this 
information is sent by wireless and teleprinter to 
the Central Forecasting Office, who receive it 
withm a very short time of the readings being 
taken A selection of it is re broadcast at once 
for the benefit of other meteorological stations, 
but the main task is to get it plotted on a chart 
as quickly as possible, so that by companng this 
•with the previous charts, the weather experts can 
work out their forecasts 

The blank chart is simply a large map, taking 
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prints \Vc must remember, too, that although 
\\eather reports ofa sort go back some centuries, 
the first chart that can be called synoptic did 
not appear until the Great Exhibition of 1851 — 
so tliat tlicrc arc not ) et many accurate records 
to draw on. 

After reading so far, the reader may feel tliat 
It is no use trying to become anything of a 
w eathcr prophet, since he can have no elaborate 
charts and no instruments beyond a barometer 
— if that — to help him But this is by no means 
true If he mil form the habit of watching the 
Signs and noticing Mhat ueatlier usually follows 
them in his district, there is no reason why he 
should not reach a very useful level — cspcaally 
if he mil read enough on the subject to learn the 
rudiments of it The follow ing general notes will 
help a little The most useful weather signs are 
Clouds (q v ), m the article on which arc given 
many indications of the sort of weather por- 
tended As some high clouds may give warning 
of a depression while it is still the best part of 
1,000 miles away, there is clearly no need to 
regret the lack of a synoptic chart too bitterly 
It 15 the change of type of cloud that should be 
looked for, ratlier than a change in amount 
Next in importance, perhaps, comes the colour 
of the sky This is deepest when there is least 
humidity in the air, a pearly greyness betokening 
moisture, and ‘haloes’ {see Rainbow) the pro- 
bability of ram Nature provides plenty of hy gro- 
meters by which the humidity can be checked 
A piece of seaweed hung up ivill feel crisp or 
limp according to the moisture m the atmo- 
sphere — so iviU many people’s hair Tlie scarlet 
pimpernel (the Poor Man’s ^Vcather-glass) shuts 
its petals when the humidity reaches 80%, 
beloiv >vhich figure one is at least safe in saying 
that ram is unlikely People with corns or 
rheumatic joints, both of which arc usually 
painful on the approach of wet weather, would 
gladly sacrifice their conscientious hygrometers 
The saying, ‘A red sky at morrung is the shep- 
herd’s ivarning’ is often right, because the red 
colour IS caused by the greater scattering of the 
W’a\es of light owing to the presence of moisture 
particles (see Colour) On the other hand, ‘The 
red sky at night is the shepherd’s delight’ proves 
right two out of three times, because the scatter- 
ing at that tune of day is due to a high propor- 
tion of dust particles such as hang in the air m 
fine settled weather A yellow sunset is an 
equally accurate portent of rain, while a green 


sky means stormy weather, four times out of 
five 

If you have a barometer to look at, remember 
that the old markings of ‘Rain’, ‘Change’, and 
so on mean very little It is the movements of 
the finger that count, not tlic word it is pomUng 
at Also the more slowly the pressure changes 
the more lasting is the subsequent v\ eathcr likely 
to be — ‘Long foretold, long last. Short notice, 
soon past' as the verse puts it Lastly, remember 
that the actual position of your liorae may 
influence the sort ofweathcryou get, so that you 
may be able to learn with expenence hoiv to 
modify even the official forecasts to something 
nearer the truth so far as they concern your 
immediate district This is particularly so if you 
live in hilly country, or near the sea 

WEATHERING (Geology), see Denudation, 
Section I 

WELLINGTON. The capital of New Zca 
land, situated at the south end of the North 
Island, IS conveniently placed for administra« 
five purposes In 1865 its central position led 
to Its selection as capital instead of Auckland 
which, although the largest city and port, is too 
remote from the rest of the islands for comens 
icnce The Governor-General lives in \VeIlmg% 
ton, and all the principal government buildings 
arc there, including the Parliament Buildings, 
in which the elected House of Representative^ 
and the Legislative Council sit 

Wellington has a population of about 135 000, 
and is the second largest city and port in New 
Zealand It is linked with the rest of North 
Island by the Mam Trunk Railroad, and with 
South Island by daily services of ocean going 
ferry steamers There is also an airport at Ron 
gotai near the city 

Architecturally, Wellington is a cunous 
mixture of wood, stone, and concrete, m a 
variety of styles — earthquake proof modem 
pubhc buildings nsing atmd a jumble of Vic- 
tonan wooden structures Its streets are steep, 
as they must be in a town that is built terrace 
fashion on hills surrounding the magnificent 
harbour, and it is haunted by mischievous winds 
which sweep down the roads and round the 
comers, giving it the name of ‘Windy Welling 
ton’ As in most New Zealand towns, the 
country is within easy reach, and the inhabitants 
from nearly any position in the aty can sec the 
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Ijluc of the hrsrljour, and the slopes of the 

jurroiiiidingfpcctjhiih — goldciij sometimes, with 
in bloom. 

Krf Xisv Zrj^i-sKo. 

WKLlrS AND SPRINGS. Wells and springs 
;,rc frd by iindcrgromid w.itcr. When rain falh, 
S'linc ofit runs away as streams and rivers, some 
ev.!p.jratcs, and some sinks into the ground am! 
hrroines underground water. Tlic amount that 
’'inl.s into the giound dcpcjids to a very large 
r\!cnt on what sort of rocks arc there, whether 
ihry arc ‘pcrviotis’ .and allow water to pass 
ihrough or whether they arc ‘irnpersdous’ and 
dft not. It aho depends largely on the pres- 
ence or absence of trees and other vegetation 
V.birb screen the water from evaporation and 
hold it in their .sponge-like root systems until 
it ha.s time to soak into the ground {see Son. 

r.KOSiON). 

IVivious rocks arc of two main kinds: those 
that are porous (gi-avds, .sands, most soft sand-’ 
stones, soft limestones, and chalk) and gis’c 
p.^stge to water by thousands of little pores 
i'ctween the rock grains, and tho.se that arc not 
porous (ciystaliinc rorks) but aliosv svatcr 
thtough by cracks and joints. Poiou.s rocks aic 
not all pervious —clay is porous, but it is itnper- 
viou*. because it.s pore spacc-s arc too small to 
a!Itv.e u.itcr to pa.ss through. 

The sinking of water through the ground is 
stopiK-d either when it meets a bed of impervious 
!<'.’k or when it readies the depth at whicli rock 
]!!j-jsure has became so girat that ]):i.ssagcs 
tlmnigh the rock arc dosed. Above these limits 
there is .i belt saturated with water, I'lic upper 
edge of this i)dt is called the hvatcr-tablc’. Its 
dist.incc fioin the surface v.irics from place to 
pi. ICC and irom season to season. Wdls an; fed 
liy ihe vs.atcr of this ,«;aturated belt and fill to tiic 
level of die water-table. Some wells arc not deep 
cnaugh to rc.idi the water-table all the year 
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round and, conscrjuently, contain water for only 
part of the year. Such wdls arc said to he inter- 
mittent (see Fig. i). 

'Flic wafer from wdls is raised to the surface 
of the ground by pulleys or pump.s. In aitcsinn 
wells, however, the water rises by it.sclf. Artesian 



wdls take their name fiom .Artois in France 
where the fu-si wdls of this type sverc stniek. 
They can occur only when a w’atc.'’-hcaring bed 
is sandwirhed between two impcn.ious beds in 
die form of a U (see Fig. a). When .a well is 
Inared to the lower part of the bed, water is 
forced up the shaft by the pressure or ‘he.ad’ of 
water in the higher parts. 

Tlic London area h an outslandinc example 
of an artrsian arc-i. and m.any hundreds of such 
wdls iiave b^cn liored. So much w.atcr, hov. eve.', 
has been drawn off osring to the grosvth of 
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Lf ndon m the past ccntur> , and so rrntch of the 
Chiltem and North Douns throu;,h which the 
ram water sank has been covered with houses 
and roads, that now there u no longer sufTictent 
vratcr to me in die wells, and pumps have to be 
used to raise it to the surface 

In the USA there is an artesian area of over 
15 000 square miles in North and South Dakota 
But the largest artesnn area in the world is m 
\ustraha, vvhcrc over an area of about 600,000 
square miles in parts of Queensland, New South 
Wales, and South Australia, water which fell in 
the cistern highlands rises in wells some of which 
nrt* over 4,000 feet deep 

Springs occur where the water-liblc comes to 
die surface of the ground, c g along the sides of 
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hilb and vallejs or in hollows (sfe Fig 3 a) 
They occur, too, where faulung has broken the 
impervious rock above a water bcanng bed, as 
shown m Fig 3 i In this case, a natural 
artesian well is the result Sometimes, os in 
desert oases, water bcanng beds which collect 
their water hundreds of miles awa> bend op and 
reach the surface, to form a spring 

>VXST AFRICA, see e\^coLA, Dclcian Congo, 
Glinfa Lam35, Nigeria 

^VEST INDIES. The term ‘\\cst Indies’ was 
giv cti to the islands of the Caribbean Sea b) their 
onginal discoverers Christopher Columbus 
(q V Vol V) and others, because, when they 
Ibund them, thc> thought they hid reached the 
cast coast of India bj the vicstem route 
Columbus continued to dunk this to hts djing 
day The name has persisted, and is now gene- 
rall> and rather imprccisdj held to apply to 
that chain of islands, large and small, wl icdinins 
in an arc — indeed, almost a right angle — from 
the lip of the Mexican peninsula of Nucatan to 


die eastern end of the coast of the South 
American repubhe of Venezuela, and separates 
the Canbbean Sea from die Atlantic Ocean 
Its largest island, Cuba, also separates the 
Canbbean Sea from the Gulf of Mexico Tliat 
part of the nght angle which runs cast and west 
contains the four largest islands — Cuba Jamaica, 
Hispaniola, and Puerto Rico — and forms the 
chain of die Greater Antilles, that part which 
runs north and south is made up of much smaller 
islands and is known as the Lesser Antilles The 
Bahama Islands he in the Atlantic immcdiatel) 
to the north of Cuba and Hispaniola and arc 
rather doubtfully ‘West Indies’, while the 
Bermudas (q v ) arc stnctlj no part of die ^Ycst 
Indies at all For certain purposes die British 
mainland colonics — British Honduras in Cen 
tral America, Ijing on the Caribbean, and 
Bntish Guiana in South America on the Atlantic 
— arc grouped with the British West Indian 
island colonics, while the three Dutch islands of 
Curasao, Aruba, and Bonaire, although geo- 
graphically outliers of the South American 
continent, are also regarded as West Indian, and 
form a part of the same colony diat includes 
the Dutch Windward Islands m the Lesser 
Antilles 

The West Indies have changed hands a good 
deal during the course of their history, accortlinq 
to the fortunes of war between the main 
colonizing powers — Spam, Britain, France, 
Holland, and latterly the United States Spam 
who was fust on the field, lost the last of her 
West Indian possessions in the Spanish Amen 
can War of 1 898 The present distribution of the 
^^cst Indian Islands u as follows 

Independent Republics — Cuba, Hispaniola 
(Haiti, and tlic Dominican Repubhe) 

Britain — Bahamas, Jamaica, Leeward Isles 
(Antigua, St Kitts Nevis, Monserrat, and 
British Virgin Isles), Windward Isles 
(Grenada, St Vincent, St Lucia, and 
Dominica), Barbados, Trinidad, and 
Tobago 

France — Guadeloupe, Martinique, St Bar- 
tholomew, small islands of L^scr Antilles 

Holland — Curasao, Aruba, Bonaire, small 
islands of Lesser Antilles 

USA — Puerto Rico, American Virgin Isles 

Bntain, France, and Holland have also 
colomcs on the mainland of South Amcnca 
(ste Guiaxas) 
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TiiC Weft Itidics lie %v1io!Iy within the tropic?. 
Tiicir cliin.itc h tropical, modified by their 
j-.lmd position. There is not a great difTcrcncc 
in trmperatnrc between winter and summer, 
but as .a whole the winters arc dr>’ and the 
Siiintncrs wet. 'Hie islands lie in the track of the 
north-east trade svinds, which bring hca\y rain 
so the windward slopes. Towards the end of thc. 
r.'uny season there arc often great storms called 
I (q.v.), which drive ships ashore and 

sweep away buildings and plantations. Some, of 
the islands, notably the Bahamas .and Barbados, 
arc of coral fonnntion (s(f Coral Islands), but 
the majority arc of volcanic origin. Many of the 
i'^l.md harbours arc almost landlocked, being 
craters of cactinct volcanoes; and there arc vol- 
canoes, surh as Mont Pcldc in Martinique and 
Soitfricre in St. Vincent, which have con- 
lirnicd to he disastrously active into the 20th 
century. Mont Pclec, for instance, tow.ards the 
Ireginning of this centur)’. made a .sudden violent 
eruption, and within a few minutes completely 
deuroyed the lovely little city of St. Pierre. 

The islands arc known to he the summit of a 
.'tihmcrged mountain range, the Caribbean 
Andes, which once connected the two halves of 
tltc American continent. Tlieir greatest height 
above .sea-level, over 10,000 feet, is attained in 
Hispaniola, Mount Rornima, at the point where 
British Guiana, Brazil, and V'cnczucla meet, 
which rises to over 0,000 feel, is part of the same 
ranee. There arc sulphur and other mineral 
springs in many of the 
idandf, and there arc oil 
deposits in Trinidad and 
Baibados. Trinidad also 
pawcj.'^es the rcmarhablc 
and profitable natural 
phenntnenon, an asph.alt 
labe, La Brea, ujjon tvliosc 
dark surface men arc at 
work digging up the .As- 
S'HALT (tj.v.). Trinidad is 
also the most important 
oibpnvducing territory in 
the Ihstislt Kmptre. 

'Hie West Indian Islands 
<h}V<-r.d economically in the 
Jr.ain on tropica! .agricul- 
mre, .and the staple crop of 
the rrtfion as .a whole is liie 
fua.tr-ranr, from which are 
»’i''rived j;nt only sucar, hut 
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molasses and rum. Cuh.i it one of the. leading 
sugar-produdng areas of the world. The sugar 
plantations look like miniature forests, with their 
long, narrow, knife-edged leaves and hamhoo- 
likc stems, growing so close together that there 
is no room to move. Cuba is also famous for its 
Havana cigars, the most highly prized cigars in 
the world. Other bVcsi Indian products include 
cotton, bananas, arrowTOot, cocoa, coffee, nut- 
megs, and vanilla. The picking season of 
h.ananas in particular — as in Jamaica — is a ver\' 
busy lime, and most picturesque. The negro 
women in brightly coloured dresses, witli gay 
licad kerchiefs and big silver bracelets, wrap 
the hunches of bananas in the wide jade green 
leaves and carr^’ tliem on their hcad.s, to pack 
them in rough wooden crates in which they arc 
taken to the port and loaded on fruit-boats. 
.Along the rough w inding inland roads, donkey- 
carts or donkeys laden with heavy baskets .slung 
on their sides arc continually p.assing along 
under the shade of coco-nut palms or througli 
avenues of giant bamboos. 

Oranges arc c.'cportcd from Curayao to 
Holland to be made into a valuable liqueur. 
.St. Vincent, St, Kilts, Monserrat, and Bar- 
bados specialize in sca-islnncl cotton. Puerto 
Rico Ls renowned for its straw hats. The coral 
islands, with their palm-fringed coasts and 
golden sands, produce Copra (q.v. A'^ol. 
VII), a product of the coco-nuts; and on the 
Bahamas, which arc flat and wooded, tomatoes, 
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pme apples, and citrus fruits are grown, and be a soul which has escaped out of Purgatory* 
sponges are collected by divers from the coral jn Germany it is taken for the spint of a baby 
rocks and exported Hispaniola is very moun* that has died before being christened 
tainous, and its intenor is still largely un Very different descriptions of the 'IVill o the 
explored The western part of the island, Haiti, Wisp are given by different observers It is most 
is a negro republic, and its chief crop is sugar commonly seen m autumn, not very long after 
The eastern part is the republic of Dominica, nightfall The light may be almost an> colour* 
peopled almost entirely by Creoles {Spamsh or but is never white It may stay still, either near 


negro settlers), and its staple crop is limes, of 
which it produces the best quality in the world 
Sec also Vol I West Indians. 

WESTPHALIA, see Germany 

'WHIRLPOOL, see Tides 

WHIRL^VIND, see Tornado 

WILL-O’-THE-^VISP. This (or Jack o*- 
L-antern) is the common name for a cunous 
light that is sometimes seen in marshy places 
and churchwards at mght Its scientific name 
is t^nis fatuus or ‘foolish fire’ Many superstitions 
have grown up about it and many tales have 
been told of tired travellers being lured to their 
deaths in bogs fay w hat they took to be the guiding 
light of another %\ ayfarcr or the lighted window 
of some safe shelter In Ireland it is believed to 


the ground or a few feet above it, it may bob of 
dance about, sometimes dividing into several 
flames, or it may bound rapidly across ths 
country side, now high in the air and now close 
to the ground It has been said to retreat ifyoU 
follow it, but to follow jou if you walk away 
from It 

One might think from their LaUn name fof 
it that scientists have dismissed the light as mere 
superstition, but although many instances can 
no doubt be explained away as imagination ai 
lights of distant houses, as glowworms or 
decaying matter (which docs sometimes become 
phosphorescent and glow in the dark), there are 
accounts which cannot be reasonably doubted 
Two German phy'sicists at different times have 
studied Will o*-the-Wisp at close quarters One 
held his hand in it and felt no heat The wind 
blew it out and it relighted a moment later with 
a feint ‘plop* The other held the end of hi< 
walking suck in it for a quarter of an hour, since 
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»li>' [yi'fi prevented him getting clo'^cr; when he 
frli !t^ tile tnctnl fcmilc was stiU quite cold. 
Tiittc tv.'O eases saan to prove that the cxpl.ana- 
tiort cannot be lighted ‘marsh gas’ (.frr Gas, 
NATi'RAS.'—even if this gas could set alight to 
in-df, v-hich seems impossible. Any probable 
seif-igniting gas known wortld have a strong 
rrnc!i~and no smell has ever been reported. In 
any case, no .small waft of gas could continue 
burning for many minutes and at the same time 
move long distances. It seems that we sh.ill 
have to v,.nt for an explanation vmtil someone 
Mifcceds in examining Jack-o’-Lantern’s light 
by ine.uis of a spectroscope {see Colour), 

'J he Will-o'-thc-Whp is seen less often to-day 
than it was. Ko doubt the continued draining 
of bogs and fens has contributed to this, many 
places where it was once not uncommon being 
now diy giound. It has been reported from 
rn.any pans of the world, but particularly from 
Gt’iniany, Italy, Ireland, Scotland, and the west 
and soutli of England. 

al'o MrtoiujvsD Asn .Maiisii. 

WLN’CIIESTER, lliis historic city, the old 
(.tpital of England in Saxon limes, stands on a 

„r i.:iu T,.,t 
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\N>keham in 1382 and opened as a bojV school 
in 1394 Tins IS one of the oldest of England's 
public schools, though its beauuful 14th-century 
buildings have been modernized and added to 
It has conlinuwi an unbroken existence since 
the time of its foundation 

WIND. We generally use this term to desenbe 
onl) the honzontal movements of air across the 
earth’s surface, because unless \%e are flying we 
arc not likely to notice the upwards or dowm- 
vv ards currents All wind is caused by air moving 
from places \\ here pressure is higher to where it is 
low er TTie chief reason for there being areas of 
high and low pressure is that the sun does not 
heat the earth cquallj all over, much more heat 
being given to the Atiiospjiere (qv) at the 
Equator than at the Poles '\S'hcn air is heated. 

It expands and, becoming lighter, rises what 
IS called ‘convection’, so lowering the pressure 
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near the ground and increasing it up above 
This occurs all round the cquatonal belt, with 
the result that the cooler high pressure air from 
the polar regions sweeps in at low level, while 
the vcarcn.«\uat.<icva.la.vc rw5.scs<iwO*,as<isat.hvg,h 
level towards the Poles Here it is cooled and 
sinks, taking the place of the air now at the 
Equator Fig i illustrates the process and com- 
pares It with Uic circulation of water in a kettle 
But this IS an ovcr-simphfied version the 
warm cquatonal air does not make its high- 
lev el journc) to the Poles in one ‘hop’ By llic 
time It has got about a third of the way and 
reached latitude 30® (see Fig 2), some of it 
has cooled sullicicntl) to bnng il down towards 
the earth’s surface again Here it divides, part 
of It doubling underneath and dnfting back 
towards its starting point, and part of it regain- 
ing Its original direction (but at a low lev el) and 
dnfting towards the Poles ^Vhcn this latter 
stream has done about another tlurd of its jour- 
ney and reached latitude 60®, it meets the stream 


of cold air moving from the Poles towards the 
Equator It is forced to nsc over this (itself 
being warmer, and so, lighter) and finishes its 
journey at a high level again We sec, then, 
that instead of one low-pressure belt round the 
Equator and two high-pressure areas at the Poles, 
there are also two intermediate high pressure 
belts round about latitudes 30® north and south, 
and tvvo low-pressure belts near latitudes 60® 
north and south 

There is a further compheauon to be con- 
sidered— the rotation of the earth The distance 
round the Equator is about 25,000 miles, the 
earth rotates on its polar axis once m every 
Uvency four hours and so its surface speed at 
the Equator is something over x,ooo miles an 
hour This, then, is the speed of the equatorial 
air when it starts out on its journey tow ards the 
Poles But. the Casther the a.vr travels Crotn. the 
Equator, the slower becomes the speed of the 
earth beneath it, since each arclc of latitude 
grows smaller — becoming nothing at latitude 
90®, the Poles — though each takes twenty-four 
hours to make its rotation As a result of this, 
the Pole seeking air is continually rotating more 
quickly than the earth’s surface beneath it On 
the other hand, the Equator-seeking air from the 
Poles trav els above a surface w hich is continuiUy 
movnng faster and faster, and so it is always 
lagging behind TIic effect of this, so far as we 
on the earth’s surface arc concerned, is that in 
the northern hemisphere, since the earth rotates 
from west to east, a nortli seeking wind blows 
towards the north-east and a south seeking vvind 
towards the south-vvest In the southern hemi- 
sphere, the effect IS reversed, a north seeking 






WIND 


v.-jnc! b!ov.'in{; towards the north-west artel a 
50U!h-?''Chin.E; wind towards the south-east. 

3 shows the effect of this on the surface, 
svindj — and explains, incidrntaily, v.hy the 
prevailing wind in the Briti.sh Isles i.< south-west. 

It rxpl.iins, too, several terms used hy sailors 
to drjfril.'e wind conditions well known to them, 
n'he Doldrums’ is the central hell round the 
Equator. Here the old sailing-ships were often 
iM cnlmcd for i,vecks on end, waiting for a wind. 
This is bcr.'susc most of the movement of the air 
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there consists of up-and-down convection cur- 
rents rather than ofhorirantal winds. The ‘trade 
winds’ prevail in the bclt.s on either side of the 
Doldrutns, They blow in towards the Equator 
to t.ike the place of the air which is always rising 
there, anti arc so regular that they could be 
relied on to carrs' the sailing-vessels of the p.ast 
lor many hundreds of miles on their voyages. 
7 iiry helped Magelkan in his great voyage across 
the E.irillc and tool; \''a*^ca da Gama to Indi.n 


after he had rounded the C.apc of Good Hope. 
.\s their name suggests, it was the ‘trades’ on 
which tram-ofcanic trading depcndetl until the. 
coining ol the .'teamship. In the southern hemi- 
sphere, the ’‘Roaring Forties’ arc the counterpart 
ol the ^■o«!h-^Vc^!crIies whiclr bring us .so many 
of our g.iles. 

If there were no je.isotial changes in the heat- 
ing o'. she. f.u'th by the sun, .and if tlie carthT 
jud.sce rcfiectal heat back ctrtially from cs'crv' 
p-’ur, i ig. q would he a f.'.irlv acru.mfc chan of 



would be a great dc.al Icsx changeable tlian it is. 
But, as we know, the alternation of the sc.asons 
between the northern and southern hcnusplicrc 
me.ans that when one is having summex. with 
more heat, the other is in winter with le.ss heat, 
and soon. 'Thi'! alone rvould be enough to upset 
our tidy pattern of winds. But beyond {hi.s 
ag.ain lies the fact that (he earth's surface varies 
in many ways which have their cfTcct on wind 
flow. The greater part of it i.s water. This 
absorbs far more heat, and so reflects back to 
the atmosphere far less heal than land. Con- 
.scqucntly, in summer the air over the sea is 
usually cooler than over the land; but in winter 
the ease is rcs'crsed, since the seas contimie to 
give up to the air the heat they have accumu- 
lated in the summer, whereas the band has no 
such store, having given it up more quickly. 'Eo 
a lesser extent the same is true of day and night 
— atid this causes the land and sc.a breezes whirli 
we so often notice when we slay at the sc.asidc 
in summer. In the day-time the air over the land 
is quickly heated and rises, so that we feel as a 
sea breeze the cooler air w’hich flows in from the 
water to t.akc its place. At night the land cools 
olT quickly, whereas the sea continues to give up 
its heat slowly so that the air above it expands 
and rises, causing an on-shore breeze as the latid 
air takes its place. It is for a similar rea.son that 
any wind tends to die away at .sunset and dawn 
— or at least to he nnicit reduced in speed. 

Over dry land the air is usually heated by the 
sun far more unevenly — as well a.s more 
quickly — than over water, 'Elus is because the 
amount of heat reflected back varies with the 
nature of the land. Trees and dense vegetation 
absorb much more (and, consequently, reflect 
back much less) hc.at than such surfaces as desert 
sands, rocks, roofs, and roads. So over conti- 
nents and island.s the uneven heating causes 
expansion and low-pressure areas, which may 
he anything in size from an aiqjockct or ‘bump’ 
felt by an airm.an to a ‘cyclone’ (w \Vi:ATjn:p.). 
Over land or sea, Ct.ouDS (q.v.) may intervene 
to cut off the sun's nays in small p.itchcs or huge 
areas, and so complicate the heating pattern still 
more. Remembering that wands .arc caused by 
riir moving in from high-pressure to low- 
pressure arc.as, and that low pressure is caused 
by heating and consequent expansion, we can 
now understand tlic great and continual 
mevdifications which .actually affect the main 
ssind currents shown in Fig. 3. Flow they 
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actually blow, m January and m July, is shcnvn 
approximately in Figs 4 and 5 

There is one other point to be considered — 
the efTect on the wind of friction against the 
earth s surface No forms of matter can move m 
contact uith etch other uithout producing fnc- 
tion t\hich uses energy and so reduces speed 
E\en over the comparatively smooth surface of 
the oceans, the wind is slowed up by friction 
against the water On land, where trees, houses, 
hills, and mountains can interfere with the air* 
flow, the effect is greater still Roughly speaking, 
over the sea the speed of the wmd a,ooo feet in 
the air is likely to be about half as fast again as 
at sea level and over the land it may well be 
tfiree times as great It is not only the speed 
which IS affected, the direction, too, 13 probably 
changed — either by obstacles such as hiUs, 
\ alleys, and mountain ranges (svhich set up 
what IS called ‘turbulence’) or by the drag of the 


earth’s surface caused by the speed of its rotation, 
as desenbed in our second paragraph When 
airmen make long flights out of sight of the 
ground, great care has to be taken to provide 
them as accurately as possible with dctaih of the 
force and directions of the tvinds they arc htely 
to fly through A wind which changes its course 
in the direction of the sun’s rotation (clockwise) 
is said to ‘veer’, 3 wind changing in the opposite 
direction (anticlockwise) is said to ‘back’ 

The speed of the wind can be recorded in 
miles per hour (as measured by an instrument 
called an Anemosieter (qv Vol VIIl) or 
described by its ‘Beaufort Number’ on the special 
scale arranged by Admiral Beaufort m 1805 for 
the use of sailing ships The modernized form 
of this IS given below 

WISCONSIN, U S A., see Uvited States of 
America 


The Beaufort Scale of Wind Force 


Btaufni 1 
number \ 

Limtts of stlonty 
wmpk ei33fl 
above level groufid 

DtscttpUon of ntnd 
tn fereeasts 

PkOticeable Effect of lUni 

en land 

1 at sea 

0 

Less than i 

Calm 

Smoke rues verucally 

Sea u mirror smooth 

t 1 

t 3 1 

Lisht 

Direction shovm by smoke 
drift but not by \'anes 

Small wavelets like scales but 
BO foam crests 

3 

4 7 j 


Wind felt on face leaves nude 
wind vanes moved 

av es are short and more pro- 
nounced 

3 

O-i* 

" 

Leaves and twigs in motion : 
Wind extends a light flag 

Crests begin to break Foam 
has glossy appearance not as 
yet white 

4 

13 «3 

Moderate 

Raises dust, loose paper, and 
moves small branches 

Waves arc longer Many white 
horses 

5 

19 "4 

Fresh 

Small trees la leaf begin to 
sway 

^Vaves arc more pronounced 
white ibam crests seen every 
where 

6 

3< 

Stronj 

Large branches begin to mov e 
Telephone wires vvhuUe 

Larger waves form Foam 

1 crests more extens VC 

7 

3'’-38 


Whole trees in motion 

Sea heaps up Foam begins to 
blow in streab 

& 

39-16 

Gale 

Twigs break off Progress 
generally impeded 

y\aves increase visibly Foam 

1 IS blown in dense streaks 

9 

47 54 

Gale 

Slight structural damage oc 
curs Chimney pots remov ed 

1 ttaves mcreasc visibly Foam 
IS blown in dwise streaks 

10 

55-63 

1 

Strong gale 

Trees uprooted Considerable 
stmetiual damage 

High waves with long over 
hanging crests Great foam 
patches 

aves so high that ships within 
sight are hidden in the trough 
Sea covered with streaky foam 
Air filled with spray 

11 

12 

1 

64 7o 

above 7o m p h 


Damage u widespread seldom 
eapenenced m England 

Country side u devastated 
Winds of thu force are only , 
cncoilnlered in trop cal re* 
volving storms 
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YANGTZE RIVER. The Yangtze River or 
Yangtze Kaang b about 3,500 miles long, and 
the longest river in all Asia. It supports more 
human life than any other river in the world, 
for over J2oo million people live on the land it 
drains and waters. 

The Yangtze rises in the high plateau of 
Tibet (q.v.), a nursery of great rivers, and races 
for the first half of its course through mountains, 
cutting its way along deep narrow ravines until 
it reaches the entrance to the Red Basin of 
Szechuan. Then it slotvs do^vn and becomes 
navigable, being about 600 yards tvide and 220 
to 30 feet deep. Near China’s war-time capital, 
Chungldng, it cuts through the famous Yangtze 
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Gorges between cliffs up to 2,000 feet high, and 
is full of dangerous rapids. Ichang is at the 
eastern end of the Gorges, and there it enters 
the svidc lake-studded, alluvial lowland of the 
Central Basin of China. At Ichang it is about 
130 feet above sea-Icvel and 1,000 miles from 
the sea. It leaves the Central Basin by a broad 
valley which continues north-east to Nanking, 
where the delta begins. 

In its loner course it forms one of the busiest 
waterways of the world. Ocean steamers (n hich 
in summer steam 600 miles upstream to the 
inland port of Hankow), river-steamers, and 
innumerable junks carry the trade of half China 
up and dotvn the river. Till half a century ago, 
steamer traffic stopped at Ichang at the Gorges, 
but to-day high-pmvered launches battle their 
way through rapids where the current often runs 
at 14 knots. Sailing junks still negouatc the 
Gorges in the old way, towed upstream by 
struggling teams of trackers, dinging perilously 
to ledges cut in the cliffs. Sbiptvrecks are very 
frequent. 

Many millions of Chinese live by growing 
rice, tea, sugar, tobacco, and other crops in the 
fine red so>I of the Red Basin of Szechuan — 
made rich by silt brought down by the Yangtze 
at the rate of some 600 million tons a year. The 
volume of water in the river varies enormously 
with the seasons. When the snows are melting 
in Tibet, and the monsoon rains are swamping 
the lower valley, the level in the narrotv’s may 
rbe by as much as 80 feet, and floods may sweep 
over the plain, bringing disaster and death to 
millions of Chinese. Luckily, nature has pro- 
"a 'rsaftftj-'saVsT; 

reservoira in the form of the series of great 
sliallow lakes of the Central Basin. 

Such a volume of swift-flowing water offers 
marvellous opportunities to water-power engi- 
neers, and plans have already been worked out 
for harnessing the river at the Gorges. If the 
money can ever be found to finance the scheme, 
China may have the biggest hydro-electric 
installation in the world. 

See also Crika; Rivers. 

YEAR, see Calendar. 

YELLOW RIVER (Hwang-ho). This great 
Chinese river rises in the highlands of Tibet, and 
in its long course of almost 3,000 miles to the sea 
crosses desert, cuts through gorges, and winds 


ONE OF THE GORGES OF THE VANOTZE RIVER 
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acro« a broad flat delta. From Tibet to Lan- 
rhow it is a foaming, iortuou.s torrent. At Lan- 
cliow it tut ns nortli in a great loop, part of 
which is out.side the Great Wall of China in the 
‘.mdy Mongolian steppes. At Lo-chow it is 
joined by its biggest tributary', tlic Wei-ho, 
wiiich drains a long locss-flllcd depression of 
great fertility. The combined rivers cut through 
mounUins to Kaifeng, where the flood-plain of 
she river begins. The Hwang-lio carries a great 
deal of yellow sill which gives it a muddy yellow 
roloiir—hcncc its name. 

Vnlila; the Yangtzh (q.v.) the Yellow River 
is of little use for transportation. The great 
Ordos loop into Mongolia is used by flat- 
botlotned Iroats and rafts of inflated skins, and 
imal! ciaft can navigate some of the lower 
I caches, hut in most parts there arc too many 
t.ipids or sand-banks. Unlike the Yangtze, too, 
its banla; arc shunned for fear of its terrible 
f)fvxl< — instead of being crowded by cities and 

viil.igcs. 

'J"he floods are due to three things. In spring 
tire river is swollen by the sudden melting of ice 
in the rnoumain.s (its upper drainage area), and 
in summer by \nolcnt rainstorms. It then crosses 
bam, treeless, loess .areas whirh gully c.a5ily and 
do slow up the sssceping fioixis, 'flic tliird 
reason is that by carrying down vrsst qua.ntiucs 
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of .silt, it causes a constant rabing of the river- 
bed — so much so ih.at in the plain, the river 
flows like a ntighty aqueduct alsovc the level of 
the .surrounding coiintrv", held in by man-made 
dykes. In some places it is 15 feet above 
the pl.iin at low water and 30 feet at high. 
Occasioitally the dykes give svay and the waters 
rush over tire plain, swamping the fields and 
villages, and the task of ‘harnessing the dragon’ 
has to begin over again. 

.After a bad brc.ak-tluougb, the river is apt to 
abanrlon its old bed and create for itself a new 
channel to the sea. This has happened many 
times in its history. Sometimes tire lower course 
has been north of the Shantung pcnlnsida, the 
rocky wedge of land that projects towards Korea, 
and into the Gulf of Pohai or Pci-chi!i-li, w hile 
at other times it h.as skirted the southern side of 
the peninsula and flowed out into the Yellow 
Sea. At the present time it follow.s the northern 
course. 

See .also Ciii.sa; Rivlos. 

YEMEN, jce Ar^vbia. 

YORIC (pop. 105, 3,50) lic.s t88 miles north-west 
of London at the junction of the three Ridings 
of Yorkshire, the largest county in England. Its 
situation in the low-lying vale of York, w’hcre the 
Ouse is joined by the Foss, is at the crossing of 
the two natural main routes of the area: north- 
south along tlic w’ntcrs of the Ouse, cast-west 
along Uic York moraine ridge, cut by the river 
and parallel witli the gap in the Pcnnincs. 
Tliough it is not mentioned in Domesday Book, 
York was already an important pl.acc during the 
Roman occupation ofBrit.ain, the military head- 
quarters of the Sixth Legion (Victrix) and the 
site of a flourishing munieipality. Hie Emperor 
Constantine the Great was inaugurated there in 
tlic early part of the 4th ccrUur)', .Since then its 
central position has assured it a recurring place 
in English Histors*. There svas a bishop of A'ork 
as early as 314. Harold look it in 1066, and in 
lodq die men of tlic North rose against die 
Nonnan garri'on and massacred it, calling dowai 
the devastating vengeance of William the 
Conqueror, svho burnt the city and l.'iid waste 
all the countrj’ between it and the Tweed. 
Several important Parli.aracnts sverc held there 
in tlic Middle Ages, and in the Civil Wars the 
tov.m was held by the Royalists until after tlic 
baidc of Marston Nfoor. 
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Since the subdivision of Yorkshire, York has 
lost much of Its administrative importance as 
a capital citj It is, however, an important 
railway centre, the Headquarters of the IsE 
Military Command, and an industrial aty of 
some importance, connected by the River Ouse 
with the Humber and the sci York is also tlie 
centre of the archdiocese of northern England 
— there has been an archbishop of York since 
627 

riie main glones of York are in the past Its 
min) narrow medieval streets and gates (called 
Ban), and its almost complete circuit of 14th 
century walls, make it a happy hunting ground 
for those interested in history Above all looms 
the Cathedral, known as the Minster, the 
largest medieval church m England and one of 
the finest The Minster shows the whole growth 
of English architecture, from Early English to 
late Perpendicular, blended into an harmonious 
and magnificent whole, and lit witlun by a 
unique display of English stained glass 

YUGOSLAVIA, The 'Country of the Southern 
Slavs’, the Serbs, Croats, and Slovenes, was 
formed in igig by uniting Serbia and Monte- 
negro together with territories which had 
belonged to the Austro Hungarian Empire— 
Croatia, Slovenia, Dalmatia, Bosma, and Herze- 
govina It IS the largest country of the Balkan 
Peninsula, with a population of fourteen 
millions, and, given peace and security, could 
become prosperous, for there is much fertile 
land, miner'll wealth still undeveloped, and 
magnificent forests Tlic west and south arc 
mount'iinous, in the north east is part of the 
vast fertile plain of the middle Danube (.« 
Map, p 160) 

The Dinanc Mountains occupy west and 
central Yugoslavia They run from north west 
to south cist and are high and rugged, the main 
chains rising to over 8,000 feet above sea Icvd 
Near the coast they arc of limestone, and arc 
cither high steep ranges cut by deep gorges, or 
rock) barren plateaux which look like white, 
desolate, stony deserts These plateaux in the 
Karst district of Dalmatia arc pitted w ilh roughly 
circular hollows, which may be lakes in winter 
and cornfields in summer There are very few 
surface rivers, and the few that exist run in deep 
narrow gorges and often disappear in lioles m 
tlie ground to reappear, some miles away, out 
of a cave or a crack in the rock Tins kind of 


hmestone country is now called 'karst* wherever 
it appears 

The Dalmatian Islands off the coast arc the 
ndges of limestone country which has been sub- 
merged, and they arc ranged in lines roughly 
parallel to the coast The coast is outstandingly 
beautiful, both in natural scenery and m its 
lovely medieval towns Sometimes the mouw 
tains drop steeply to the sea in dazzling white 
or yellowish clifls, or in dark green or greyish- 
green wooded slopes, or in terraces planted with 
vineyards and orchards Sometimes there are 
narrow coastal lowlands At Cattaro m the 
south is the famous ‘Bocca’, a great fiord vvlucli 
mm inland between high mountains, branching 
into five gulfs 

Eastern Yugoslavia includes parts of the 
Rhodopi and Carpathian Mountains (qv) 
These mountains are high and steep and often 
rugged, and arc cut m different directions by 
deep gorges The Danube (q v ) flows m one of 
these gorges, called the Iron Gates, which cuts 
through the Carpathians In the northwest 
comer of Croatia is the beautiful lake district of 
Plitvica, where the lakes, embedded in forested 
hilk, cascade into each other by witerfalb— for 
there is a difference of nearly 400 feet between 
the highest of the thirteen principal lakes and 
the lowest 

The great plain of Yugoslavia is part of the 
plain of the middle Danube It is not absolutely 
flat, as (here are small hilly areas and flat 
terraces which drop to the marshy flood plains 
of the rivers by steep edges Maize and wheat 
arc the chief crops, and in early autumn the long 
pods of maize arc hung up to dry on tlie w alls of 
the farm houses and cottages, making them look 
as if they had been faced with gold On the 
lower slopes of the hills round the plain are plum 
and apple orchards, vineyards, and vegetable 
gardens On the higher slopes arc forests 
Felled tree trunks are slid down the mountain 
sides to the streams, where they float to llic 
Danube and its wade tnbutanes There Uiey 
arc made into enormous rafts, on which the men 
who steer 'hem live during the long voyage to 
the ports uf the lower Danube or to the Black 
Sea 

The climate of Yugoslavia is very vnricd Die 
coastal areas have a Mediterranean climate with 
mild, rainy winters and long, very hot, dry 
summers In autumn the weather is often very 
stormy and rainy, and is accompamed by the 
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Bora and ihc Sniomi winds (q.v.). In the 
Pinaric Mountains thne is an c-xccptionally 
hea\"s' laini'.di, and in isintt-i veiy Iicavy ialh of 
snow, r.astrrn Yugoslavia has cold winters and 
very hoi Mitnincrs, and tlicrc is rain at all sea- 
sons. The plains in the north have cold wintci-s 
vsith bitti-r winds, and hot. dr\' snrnincis broken 
by res CIV thnnder-stonns. 

The capit.d, Bn-CR-SDr. {q.s*.), ‘The 5Vhite 
Towai', stands on a low spur at the junction of 
die D.uttibe and the River Sava. It is a meeting- 
place of routes from all parts of routh-westenr 
ranojur, .urd has. since tire dawn offiisiory, been 
b'^eJiTtk destroyed, and rebuilt nrany times. 
Z.agreb, the capital of Cro.ati.i, has in.irt,agcd to 
beramc nuHlrrrt and industrial, and at the same 
time In k^cp its hi-iorrc character. Ljnhljanaj 
t!>e c.rpii.rl i rSlovcnsa, b on the Roin.an ro.rd to 
Vi'-nn.j, I'lm old tossn ssith. its forircss is on the 
‘mil, wki!" she naxleni iowri h on the plain 
below. Tile hnely tossirs nlonr the Dairnati.in 
Coa". .ird on the blanch — Sibenik with it* great 


cathednd, Rab with its high walls and erowai of 
towers, Split built into the mins of tlie pakace of 
the Tmperor Diocletian, Dubiovnik with its 
cosnplcte circle of w-alls and forts — all show the 
innucncc of their near and jc.rlous neighbour 
VTmck (q.v.), once inistress of the .Adriatic. 
Sarajevo, the cajjit.vl of Bosnia, the meeting- 
place of cast and west, of Christian and Turk, is 
f.rrncd for its beruitiful rnosqnes and 'I'nikislr 
honsea.. Cciinjc, the capital of Montenegro, is 
an untrnposing Tinkish-looking little town, 
rc-'.chcd from the coa.st by a maenifiriTit moun- 
tain road, built by Napoleon, which rises from 
the end of the Cattaro Rocca in a scries of 
tremendous hairpin bends. At Skoplje, in 
southern Serbia, the minarets look down on tlic 
Roman bridge and fort, while Okhrid, with its 
narrow winclitnr streets and tiny rath-century 
rhurches, stands on a kike on vJiith arc riill 
■used ilcavy boats hollowed out of a single trcc- 
tiarnk. 

See abo Vc!. 1 : Vcco-*?j*.si. 



